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(54) Display panel 

(57) An electromagnetic-wave shielding material, 
such as a conductive mesh member 3, is bonded to a 
front surface of a PDP body 20 by transparent adhesives 
4B, 4C and a transparent base plate 2 is bonded to a 
surface of the electromagnetic-wave shielding material 



by transparent adhesives 4A so that they are integrated 
together. Inthis way, electromagnetic-wave shielding ef- 
ficiency is imparted to a display panel itself, thereby 
lightening its weight, making its wall thinner, reducing 
the number of parts, and thus improving the productivity 
and reducing the cost. 
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Description 

[0001] The present invention relates to a gas dis- 
charge type display panel utilizing a plasma display pan- 
el thereinafter, referred to as •PDP") and, more particu- 
larly, to a display panel utilizing a PDP which is integrat- 
ed with electromagnetic-wave shielding material to im- 
part electromagnetic-wave shielding efficiency to the 
display panel itself, thereby lightening its weight, making 
its wall thinner, reducing the number of parts, and thus 
improving the productivity and reducing the cost. 
[0002] A PDP (plasma display panel) utilizing a dis- 
charging phenomenon has the following advantages in 
comparison to a liquid crystal display (LCD) and a cath- 
ode ray tube (CRT). Therefore, recently it has been re- 
searched and developed for practical use, for example, 
televisions, office automatic apparatus such as personal 
computers and word processors, traffic apparatus, 
boards, and other kinds of display panels. 

1 . It utilizes discharge light so that it is spontaneous 
light. 

2. As its discharge gap is 0.1-0.3 mm, it can be 
shaped in panel. 

3. By using fluorescent substances, it can emit 
colors. 

4. It eases to make wide screen. 

[0003] The basic display mechanism of the PDP is 
displaying of letters and figures by selective discharge 
emitting of fluorescent substances in many discharge 
cells which are disposed distantly each other between 
two plate glasses, and for example, has a mechanism 
as shown in Fig. 9. 

[0004] In Fig. 9, a numeral 121 designates a front 
glass, 122 designates a rear glass, 123 designates a 
bulkhead, 1 24 designates a display cell (discharge ceil), 
1 25 designates an auxiliary cell, 1 26 designates a cath- 
ode, 127 designates a display anode, 128 designates 
an auxiliary anode. A red fluorescent substance, a green 
fluorescent substance, or a blue fluorescent substance 
(not shown) is provided in a film form on internal walls 
of each display cell 1 24 and these fluorescent substanc- 
es emit light by electrical discharges when a voltage is 
applied between electrodes. 

[0005] From the front surface of the PDP, electromag- 
netic waves with frequency from several kHz to several 
GHz are generated due to applying voltage, electrical 
discharge, and light emission, and the electromagnetic 
waves have to be shielded. Moreover, for improving its 
display contrast, reflection of external light at the front 
surface has to be prevented. 

[0006] In order to shield such electromagnetic waves 
from PDP, a transparent plate which has electromagnet- 
ic-wave shielding efficiency is disposed in front of the 
PDP. 

[0007] The PDP which the separate transparent plate 
is disposed in front of the PDP has defects as follows: 



1 . Structure for disposing two panels is complicat- 
ed. 

2. As a transparent base plate made of glass or the 
like is required for each of the PDP and the electro- 

5 magnetic-wave shielding transparent plate, the 
PDP and the electromagnetic-wave shielding trans- 
parent plate make thicker and heavier in total. 

3. The number of parts and man-hours are in- 
creased, thereby raising the cost. 

10 

[0008] It is noted that the term "transparent adhe- 
sives" used in the following description and claims in- 
cludes the use of a single type of transparent adhesive. 
[0009] It is an aim of the present invention to solve the 

is conventional problems as mentioned above and to pro- 
vide a display panel utilizing a PDP which is integrated 
with electromagnetic-wave shielding material to impart 
electromagnetic-wave shielding efficiency to the display 
panel itself, thereby lightening its weight, making its wall 

20 thinner, reducing the number of parts, and thus improv- 
ing the productivity and reducing the cost. 
[001 0] It is also an aim -of the present invention to pro- 
vide a display panel which has good light transparency 
and high electromagnetic-wave shielding efficiency and 

25 thus can provide distinct pictures by preventing moire 
phenomenon when a conductive mesh is used as elec- 
tromagnetic-wave shield. 

[0011] It is another aim of the present invention to pro- 
vide a display panel which has high safety by preventing 
30 scattering of fragments when damaged. 

[001 2] It is yet another aim of the present invention to 
provide a display panel which has good light transpar- 
ency and high electromagnetic-wave shielding efficien- 
cy and thus can provide distinct pictures without prob- 
es lems of moire phenomenon. 

[0013] It is further another aim of the present invention 
to provide a display panel which has both electromag- 
netic-wave shielding efficiency and heat ray blocking ef- 
ficiency. 

40 [0014] It is still further another aim of the present in- 
vention to provide a display panel which can easily pro- 
vide conduction between an electromagnetic-wave 
shielding material and a body of equipment and can be 
easily built in the body of equipment. 

45 [ooi 5] a display panel of the first aspect is character- 
ized by comprising a plasma display panel body and an 
electromagnetic-wave shielding material which is bond- 
ed to a front surface of the plasma display panel body 
by transparent adhesives. 

so [0016] The display panel of the first aspect can be 
manufactured lighter, thinner, and with reduced number 
of parts because the PDP and the electromagnetic- 
wave shielding material are integrated by the transpar- 
ent adhesives and thus can actualize the improvement 

55 of the productivity and the reduction of the cost. 

[001 7] In the first aspect, it is preferable that the elec- 
tromagnetic-wave shielding material is a conductive 
mesh member. In addition, it is preferable that a trans- 



2 



EP000908920A2JfIle://C:\Documents and Settlngs\keehanb\Local Settings\Temporary Internet Fites\OLK23\EP000908920A2.cpc] 



Page 3 of 29 



3 EP 0 908 920 A2 4 



parent base plate is bonded to a front surface of the elec- 
tromagnetic-wave shielding material by transparent ad- 
hesives. 

[0018] The first aspect also provides a display panel 
comprising a plasma display panel body, an electromag- 
netic-wave shielding material which is bonded to a front 
surface of the plasma display panel body by transparent 
adhesives, and a transparent base plate which is bond- 
ed to a front surface of the electromagnetic-wave shield- 
ing material by transparent adhesives, wherein the elec- 
tromagnetic-wave shielding material is a conductive 
mesh member and wherein the transparent adhesives 
are transparent elastic adhesives. In the display panel, 
because the PDP body, the conductive mesh member 
and the transparent base plate are integrated by trans- 
parent elastic adhesives, the scattering of fragments 
when the display panel is broken due to some impact 
can be prevented, thereby improving its safety. 
[0019] In the first aspect, the conductive mesh may 
be a composite mesh member in which metallic fibers 
and/or metal-coated organic fibers and organic fibers 
are woven. Since the composite mesh member can be 
woven without fraying even when it is made of fine fibers 
to have a large open area ratio, by using, as the elec- 
tromagnetic-wave shielding material, the conductive 
composite mesh member in which metallic fibers and/ 
or metal-coated organic fibers and organic fibers are 
woven, the degree of freedom for line width and the 
open area ratio is improved. Therefore, it can easily ac- 
tualize a conductive mesh member having excellent 
electromagnetic-wave shielding efficiency and light 
transparency without moire phenomenon. 
[0020] Further in the first aspect, a heat-ray blocking 
layer may be interposed between the transparent base 
plate and the plasma display panel body. By integrating 
the heat-ray blocking layer as well as the electromag- 
netic shielding material, the display panel can provide 
not only the electromagnetic-wave shielding efficiency 
but also heat-ray (near infrared ray) blocking efficiency. 
[0021 ] A display panel of the second aspect compris- 
es a plasma display panel body, an electromagnetic- 
wave shielding material which is bonded to a front sur- 
face of the plasma display panel body by transparent 
adhesives, and a transparent base plate which is bond- 
ed to a front surface of the electromagnetic-wave shield- 
ing material by transparent adhesives, wherein the elec- 
tromagnetic-wave shielding material is a conductive foil 
which is formed by pattern etching. 
[0022] The display panel of the second aspect can be 
manufactured lighter, thinner, and with reduced number 
of parts because the PDP and the electromagnetic- 
wave shielding material are integrated by the transpar- 
ent adhesives and thus can actualize the improvement 
of the productivity and the reduction of the cost. 
[0023] Since the conductive foil can be formed in any 
desirable pattern by pattern etching, the degree of free- 
dom for line width and the open area ratio is significantly 
higher than the conductive mesh member. 



[0024] Therefore, it can easily actualize excellent 
electromagnetic-wave shielding efficiency by using a 
pattern-etched conductive foil having good electromag- 
netic-wave shielding efficiency and light transparency 
5 without moire phenomenon. 

[0025] A display panel of the third aspect comprises 
a plasma display panel body, and a transparent base 
plate which is bonded to a front surface of the plasma 
display panel body by transparent adhesives, wherein 
10 the transparent base plate is provided with a conductive 
layer on a bonding surface thereof which is composed 
of a conductive film formed by pattern etching. 
[0026] The display panel of the third aspect can be 
manufactured lighter, thinner, and with reduced number 
is of parts because the PDP, the electromagnetic-wave 
shielding material, and the transparent base plate pro- 
vided with the conductive layer are integrated by the 
transparent adhesives and thus can actualize the im- 
provement of the productivity and the reduction of the 
cost. 

[0027] Since the conductive layer can be formed in 
any desirable pattern by pattern etching, the degree of 
freedom for line width and the open area ratio is signif- 
icantly higher than the conductive mesh member. 
[0028] Therefore, it can easily actualize excellent 
electromagnetic-wave shielding efficiency by using a 
pattern-etched conductive layer having good electro- 
magnetic-wave shielding efficiency and light transpar- 
ency without moire phenomenon. 
[0029] A display panel of the fourth aspect comprises 
a plasma display panel body, and a transparent base 
plate which is bonded to a front surface of the plasma 
display panel body by transparent adhesives, wherein 
the transparent base plate is provided with a conductive 
layer on a bonding surface thereof which is made of con- 
ductive ink by pattern printing 
[0030] The display panel of the fourth aspect can be 
manufactured lighter, thinner, and with reduced number 
of parts because the PDP, the electromagnetic-wave 
shielding material, and the transparent base plate pro- 
vided with the conductive layer are integrated by the 
transparent adhesives and thus can actualize the im- 
provement of the productivity and the reduction of the 
cost. 

[0031] Since the conductive layer can be formed in 
any desirable pattern by pattern printing, the degree of 
freedom for line width and the open area ratio is signif- 
icantly higher than the conductive mesh member. 
[0032] Therefore, it can easily actualize excellent 
electromagnetic-wave shielding efficiency by using a 
conductive layer formed by pattern printing having good 
electromagnetic-wave shielding efficiency and light 
transparency without moird phenomenon. 
[0033] A display panel of the fifth aspect comprises a 
plasma display panel body, a conductive mesh member 
which is bonded to a front surface of the plasma display 
panel body by transparent adhesives, and a transparent 
base plate which is bonded to a front surface of the con- 
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ductive mesh member by transparent adhesives, 
wherein a transparent conductive layer is also disposed 
between the plasma display panel body and the trans- 
parent base plate. 

[0034] The display panel of the fifth aspect can be 
manufactured lighter, thinner, and with reduced number 
of parts because the PDP and the transparent base 
plate are integrated through the conductive mesh mem- 
ber and the transparent conductive layer by the trans- 
parent adhesives and thus can actualize the improve- 
ment of the productivity and the reduction of the cost. 
[0035] The display panel of the fifth aspect can be pro- 
vided with excellent electromagnetic-wave shielding ef- 
ficiency by using the transparent conductive layer with 
the conductive mesh member. Since the electromagnet- 
ic-wave shielding efficiency is obtained by using the 
transparent conductive layer with the conductive mesh 
member as mentioned above, it is able to think much of 
moire phenomenon in design stage of the conductive 
mesh member and thus able to design mesh with less 
moire phenomenon. 

[0036] A display panel of the sixth aspect comprises 
a plasma display panel body, a transparent conductive 
film which is bonded to a front surface of the plasma 
display panel body by transparent adhesives, and a 
transparent base plate which is bonded to a front sur- 
face of the transparent conductive film by transparent 
adhesives, wherein conductive adhesive tapes A are 
bonded to cover portions from outer edges of the trans- 
parent conductive film to outer edges of the rear surface 
of the plasma display panel body through side ends of 
the plasma display panel body. 
[0037] The display panel of the sixth aspect can be 
manufactured lighter, thinner, and with reduced number 
of parts because the PDP, the transparent conductive 
film, and the transparent base plate are integrated by 
the transparent adhesives and thus can actualize the 
improvement of the productivity and the reduction of the 
cost. 

[0038] In the display panel of the sixth aspect, the con- 
duction of the transparent conductive film can be easily 
drawn through the conductive adhesive tape adhering 
to portions from outer edges of the transparent conduc- 
tive film and outer edges of the PDP body. Just by inlay- 
ing the display panel in the body of equipment, the con- 
duction between the transparent conductive film and the 
body of equipment is provided through the conductive 
adhesive tape so that the display panel can be easily 
built in the body of equipment. 
[0039] According to the sixth aspect, it is preferable 
that, in addition to the conductive adhesive tape A, a 
conductive adhesive tape B is bonded to all around ends 
of the transparent base ptate and the plasma display 
panel body and also bonded to outer edges of the front 
surface of the transparent base plate and outer edges 
of the rear surface of the plasma display panel body. 
This improves the bonding strength of the display panel 
and thus its handling so that the assemblage to the body 



6 

of equipment becomes further easier and uniform and 
stable conduction can be provided. 
[0040] By the way, as conventional conductive adhe- 
sive tape is impossible to tack temporary or re-adhere, 

5 there are problems of bad workability and insufficient 
durability and/or adhesive strength at joint parts. On the 
contrary, the utilization of the conductive adhesive tape 
of cross-linked type, in particular, having a post-cross- 
linkable adhesive layer containing ethylene-vinyl ace- 

10 tate copolymer and cross-linking agent for the ethylene- 
vinyl acetate copolymer enables effective assemblage 
because of the following characteristics: 

(i) good adhesion properties, thereby allowing easy 
15 temporal adhesion to an adherend with suitable 

tack; 

(ii) suitable tackiness before cross-linking, i.e. 
enough for the temporal adhesion but not so strong 
as to allow re-adhesion, thereby facilitate the 

20 amendment; 

(iii) very strong tackiness after cross-linking, there- 
by exhibiting high bond strength; 

(iv) high moisture proof and heat resistance, and ex- 
hibiting high durability; and 

25 (v) cross-linkable at a temperature lower than 130 
°C in case of thermal cross-linking and cross-linka- 
ble even with light. The cross-linking can be con- 
ducted at a relatively low temperature, thereby fa- 
cilitating the adhesion operation. 

30 

[0041] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
the accompanying drawings, in which : - 

35 Fig. 1 is a schematic sectional view showing an em- 
bodiment of a display panel of the first aspect; 
Fig. 2 is a schematic sectional view showing an em- 
bodiment of a display panel of the second aspect; 
Fig. 3A, Fig.3B, Fig.3C, Fig.3D, Fig.3E, and Fig.3F 
40 are top plan views showing examples of etching 
patterns or printing patterns; 
Fig. 4 is a schematic sectional view showing an em- 
bodiment of a display panel of the third aspect; 
Fig. 5 is a schematic sectional view showing an em- 
45 bodiment of a display panel of the fourth aspect; 

Fig. 6 is a schematic sectional view showing an em- 
bodiment of a display panel of the fifth aspect; 
Fig. 7 is an enlarged schematic illustration of a con- 
ductive composite mesh member according to the 
so fifth aspect; 

Fig. 8A is a schematic sectional view showing an 
embodiment of a display panel of the sixth aspect 
and Fig.SB is a top plan view showing a transparent 
conductive film on which cross-linkable conductive 
55 adhesive tapes are attached; and 

Fig. 9 is a partially cutaway perspective view show- 
ing the structure of a typical PDR 
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[0042] Hereinafter, embodiments of the present in* 
vention will be described in detail with reference to the 
drawings. 

[0043] First of all, the first aspect of the present inven- 
tion will be described with reference to Fig.1. 
[0044] Fig. 1 is a schematic sectional view showing 
an embodiment of a display panel of the first aspect. 
[0045] The display panel 1 comprises a transparent 
base plate 2, a PDP body 20 (any of typical PDPs such 
as the PDP having the structure as shown in Fig. 9), a 
conductive mesh member 3, and a heat-ray blocking 
film 5. The conductive mesh member 3 and the heat-ray 
blocking film 5 are interposed between the transparent 
base plate 2 and the PDP body 20 and are bonded to- 
gether using intermediate adhesive layers 4A, 4B, 4C 
as adhesives so as to form an assembled unit. The pe- 
riphery of the conductive mesh member 3 is positioned 
outside of peripheral edges of the transparent base 
plate 2 so as to form margins which are folded along the 
peripheral edges of transparent base plate 2 and bond- 
ed to the transparent base plate 2 by a conductive ad- 
hesive tape 7. 

[0046] In this embodiment, the conductive adhesive 
tape 7 adheres to all around ends of the assembled unit 
of the transparent base plate2, the conductive mesh 
member 3, the heat-ray blocking film 5, and the PDP 
body 20 and also adheres to outer edges of both sur- 
faces of the assembled unit, i.e. outer edges of the front 
surface of the transparent base plate 2 and outer edges 
of the rear surface of the PDP body 20. 
[0047] The conductive adhesive tape 7 is formed, for 
example, by laying a conductive adhesive layer 7B on 
one surface of a metallic foil 7A The metallic foil 7A for 
the conductive adhesive tape 7 may have a thickness 
of 1 to 100 urn and may be made of metal such as cop- 
per, silver, nickel, aluminum, or stainless steel. 
[0048] The conductive adhesive layer 7B is formed by 
applying adhesive material, in which conductive parti- 
cles are dispersed, onto one surface of the metallic foil 
7A. 

[0049] Examples of the adhesive material include 
epoxy or phenolic resin containing hardener, acrylic ad- 
hesive compound, rubber adhesive compound, silicone 
adhesive compound and the like. 
[0050] Conductive materials of any type having good 
electrical continuities may be employed as the conduc- 
tive particles to be dispersed in the adhesive. Examples 
include metallic powder of, for example, copper, silver, 
and nickel, metallic oxide powder of, for example, tin ox- 
ide, tin indium oxide, and zinic oxide, and resin or ce- 
ramic powder coated with such a metal or metallic oxide 
as mentioned above. There is no specific limitation on 
its configuration so that the particles may have any con- 
figuration such as palea-like, dendritic, granular, pellet- 
like, spherical, stellar, or confetto-like (spherical with 
many projections) configuration. 
[0051] The content of the conductive particles is pref- 
erably 0. 1 -1 5 % by volume relative to the adhesive and 
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the average particle size is preferably 0.1-100 urn. 
[0052] The thickness of the adhesive layer 7B is in a 
range from 5 to 100 j-im in a normal case. Examples of 
material of the transparent base plate 2 include glass, 
s polyester, polyethylene terephthalate (PET), polybuty- 
lene terephthalate, polymethyl methacrylate (PMMA), 
acrylic board, polycarbonate (PC), polystyrene, triace- 
tate film, polyvinyl alcohol, polyvinyl chloride, poiyvinyli- 
dene chloride, polyethylene, ethylene-vinyl acetate co- 
polymer, polyvinylbutyral, metal ionic cross-linked eth- 
ylene-methacrylic copolymer, polyurethane, and cello- 
phane. Preferably selected from the above materials are 
glass, PET, PC, and PMMA, 

[0053] The thickness of the transparent base plate 2 
is suitably determined in accordance with requirements 
(e.g. strength, light weight) due to the application of a 
plate to be obtained and are normally in a range from 
0.1 to 10 mm. 

[0054] An antiref lection film 6 is formed on the surface 
of the transparent base plate 2. The antiref lection film 6 
formed on the surface of the transparent base plate 2 is 
a laminated film of a high-refractive transparent film and 
a low-refractive transparent film and examples of the 
laminated film are as follows: 

(a) a laminated film consisting of a high-refractive 
transparent film and a low-refractive transparent 
film, i.e. two films in amount; 

(b) a laminated film consisting of two high-refractive 
transparent films and two low-refractive transparent 
films which are alternately laminated, i.e. four films 
in amount; 

(c) a laminated film consisting of a medium-refrac- 
tive transparent film, a high-refractive transparent 
film, and a low-refractive transparent film, i.e. three 
films in amount; and 

(d) a laminated film consisting of three high-refrac- 
tive transparent films and three low-refractive trans- 
parent films which are alternately laminated, i.e. six 
films in amount. 

[0055] As the high-refractive transparent film, a film, 
preferably a transparent conductive film, having a re- 
fractive index of 1.6 or more can be made of ZnO, 7i0 2 , 
Sn0 2 , or ZrO in which ITO (tin indium oxide) or ZnO, Al 
is doped. On the other hand, as the low-refractive trans- 
parent film, a film can be made of low-refractive material 
having a refractive index of 1 .6 or less such as Si0 2 , 
MgF 2 , or AljO^ The thicknesses of the films vary ac- 
cording to the film structure, the film kind, and the central 
wavelength because the refractive index in a visible- 
light area is reduced by interference of light. In case of 
four-layer structure, the antiref lection film is formed in 
such a manner that the first layer (high-refractive trans- 
parent film) is from 5 to 50 nm, the second layer flow- 
refractive transparent film) is from 5 to 50 nm, the third 
layer (high-refractive transparent film) is from 50 to 100 
nm, and the fourth layer flow-refractive transparent film) 
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is from 50 to 150 nm in thickness. 
[0056] The ant i reflection film 6 may be further formed 
with an antifouling film to improve the fouling resistance 
of the surface. The antifouling film is preferably a fluor- 
ocarbon or silicone film having a thickness in a range 
from 1 to 1000 nm. 

[0057] The transparent base plate 2 as the front sur- 
face may be further processed by hard coating with sil- 
icone material and/or anti- glare finish by hard coating 
including light-scattering agent. 
[0058] It is preferable that the conductive mesh mem- 
ber 3, made of metallic fibers and/or metal-coated or- 
ganic fibers has a wire diameter between 1 \im and 1 
mm and an open area ratio between about 50 % and 
about 90 %: When the wire diameter is more than 1 mm, 
the open area ratio is reduced or the electromagnetic- 
wave shielding efficiency is reduced and it is impossible 
to satisfy the both the open area ratio and the electro- 
magnetic-wave shielding efficiency. When the wire di- 
ameter is less than 1 urn, it reduces the strength of the 
mesh member to make the handling significantly diffi- 
cult. When the open area ratio is more than 90 %, it is 
difficult to maintain the mesh configuration. On the other 
hand, when the open area ratio is less than 50 %, too 
low light transmittance is provided so as to reduce the 
light from the display. It is more preferable that the wire 
diameter is between 10 and 500 ujti and the open area 
ratio is between 60 and 90 %. 
[0059] The ratio of opening areas of the conductive 
mesh member means the ratio of areas, where the 
openings occupy, relative to the projected area of the 
conductive mesh member. 

[0060] Examples of metal of metallic fibers and metal- 
coated organic fibers constituting the conductive mesh 
member include copper, stainless steel, aluminum, nick- 
el, titanium, tungsten, tin, zinc, lead, iron, silver, chrome, 
carbon, or alloy thereof. Preferably selected from the 
above are copper, stainless steel, and aluminum. 
[0061] Examples of organic material of the metal- 
coated organic fibers include polyester, nylon, vinyli- 
dene chloride, aramid, vinylon, and cellulose. 
[0062] In this invention, since the margins of the con- 
ductive mesh member are folded, the conductive mesh 
member is preferably made of metallized organic fibers 
having high toughness. 

[0063] As the heat-ray blocking film 5, a film compris- 
ing a base film on which a heat-ray blocking coating of 
zinc oxide or silver thin film is applied may be employed. 
In this case, the base film is preferably made of PET, 
PC, of PMMA. The thickness of the film is preferably set 
in a range from 10uxn to 20 mm to prevent the thickness 
of the resultant display panel from being too thick to en- 
sure its easy handling and its durability. The thickness 
of the heat-ray blocking coating, which is formed on this 
base film, is usually from 500 A to 5000 A. 
[0064] As the heat-ray blocking film 5, a film compris- 
ing a base film on which oxide transparent conductive 
films and metal thin films are laminated alternatively 



may be also preferably employed. 
[0065] As the base film, a film made of PET, PC, or 
PMMA the same as mentioned above may be em- 
ployed. The thickness of the film is preferably set in a 
5 range from 1 urn to 5 mm to prevent the thickness of the 
resultant display panel from being too thick to ensure its 
easy handling and its durability. 
[0066] As the oxide transparent conductive film which 
is formed on this base film, a thin film made of, for ex- 
ample, tin indium oxide (ITO), ZnO, ZnO in which Al is 
doped, and Sn0 2 may be formed and its thickness is 
usually in a range of 5-5000 A. 
[0067] And as the metal thin film, a pure thin film such 
as silver, copper, aluminum, nickel, gold, platinum, and 
chromium or an alloy thin film such as brass, stainless 
steel may be formed in such a thickness as not to lose 
its light transparency and the thickness therefore is usu- 
ally in a range of 2-2000A. 

[0068] When the number of laminations of the oxide 
transparent conductive films and the metal films is too 
small, sufficient electromagnetic-wave shielding effi- 
ciency and heat-ray blocking efficiency are not obtained. 
On the other hand, when the number is too large, trans- 
parency is lost. Preferable number of laminations is 1 -20 
for each kind, i.e. 2-40 in total. 
[0069] These oxide transparent conductive films and 
the metal films can be formed easily on the base film by 
one of methods including sputtering, vacuum evapora- 
tion, ion plating, and CVD (chemical vapor deposit). 
Among them, sputtering by which it is easy to control 
the thickness is preferable. 

[0070] In the present invention, examples of adhesive 
resins for bonding the transparent base plate 2, the con- 
ductive mesh member 3, the heat-ray blocking film 5, 
and the PDP body 20 include copolymers of ethylene 
group, such as ethyl ene-vinyl acetate copolymer, ethyl- 
ene-methyl acrylic copolymer, ethylene-(meth) acrylic 
copolymer, ethylene-ethyl (meth) acrylic copolymer, 
ethylene-methyl (meth) acrylic copolymer, metal ionic 
cross-linked ethylene-(meth) acrylic copolymer, partial 
saponified ethylene -vinyl acetate copolymer, calboxy- 
lated ethylene-vinyl acetate copolymer, ethylene-(meth) 
acrylic-male ic anhydride copolymer, and ethylene-vinyl 
acetate-(meth) aery late copolymer. It should be noted 
that "(meth) acrylic" means "acrylic or methacrylic". 
[0071] In the present invention, a transparent adhe- 
sive resin having elasticity is preferably used as the ad- 
hesive resin. Examples as the transparent adhesive res- 
in include adhesive resins normally used as adhesives 
for laminated glasses. The best one among them is eth- 
ylene-vinyl acetate copolymer (EVA) because it can of- 
fer the best balance of performance and can be easily 
handled. In terms of the impact resistance, the perfora- 
tion resistance, the adhesive property, and the transpar- 
ency, PVB resin often used for laminated safety glasses 
for automobile is also preferable. 
[0072] EVA in which the contents of vinyl acetate is 
between 5 and 50 % by weight, preferably between 15 
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and 40 % by weight, is employed. Less than 5 % by 
weight of vinyl acetate interferes with the weatherability 
and the transparency, while exceeding 40 % by weight 
of vinyl acetate significantly reduces mechanical char- 
acteristics, makes the film forming difficult, and produce 
a possibility of blocking between films. 
[0073] Suitably employed as the cross linking agent 
when the EVA is crosslinked by heating is organic per- 
oxide which is selected according to the temperature for 
sheet process, the temperature for crossltnking agent, 
and the storage stability. Examples of available peroxide 
includes 2,5-dimethylhexane-2,5-dihydro peroxide; 
2,5-dimethyl-2,5-di(tert-butyl-peroxy)-hexane-3; di-tert- 
butyl peroxide; tert-butylcumyl peroxide; 2 ,5 -dimethyl - 
2,5-di (tert-butyl-peroxy)-hexane; dicumyl peroxide; a 
a'-bis (tert-butyl peroxy)-benzene; n-buthyl-4,4-bis 
(tert-butyl-peroxy)-valerate; 2,2-bis (tert-butyl-peroxy)- 
butane, 1 , 1 -bis (tert-butyl-peroxy)-cyclohexane; 1 , 1 -bis 
(tert-butyl-peroxy)-3,3,5- trimethylcyclohexane; tert- 
butyl peroxy benzoate; benzoyl peroxide; tert-butyl per- 
oxy acetate; 2,5-dimethyl-2,5-bis (tert-butyl-peroxy)- 
hexyne-3; 1,1 -bis (tert-butyl-peroxy)-3,3,5-trimethylcy- 
clohexane; 1 ,1 -bis (tert-butyl-peroxy)-cyclohexane; me- 
thyl ethyl ketone peroxide; 2,5-dimethylhexyl,2,5-bis- 
peroxy-benzoate; tert-butyl-hydroperoxide; p-men- 
thane hydroperoxide; p-chlorbenzoyl peroxide; tert- 
butyl peroxyisobutyrate; hydroxyheptyl peroxide; and 
chlorohexanon peroxide. These are used alone or in 
mixed state, normally less than 5 parts by weight, pref- 
erably from 0.5 to 5.0 parts by weight per 100 parts by 
weight of EVA. 

[0074] The organic peroxide is normally mixed to the 
EVA by an extruder or a roll mill or may be added to the 
EVA film by means of impregnation by dissolving the 
peroxide into organic solvent, plasticizer, or vinyl mon- 
omer. 

[0075] In order to improve the properties (such as me- 
chanical strength, optical property, adhesive property, 
weatherability, blushing resistance, and crosslinking 
speed) of the EVA, a compound containing one selected 
from acryloxy group or methacryloxy group and one se- 
lected from allyl group may be added into the EVA. Such 
a compound used for this purpose is usually acrylic acid 
or methacrylic acid derivative, for example, ester or 
amide thereof. Examples of ester residues include alky] 
group such as methyl, ethyl, dodecyl, stearyl, and lauryl 
and, besides such alkyl group, cycloxyhexyl group, tet- 
rahydrofurfuryl group, aminoethyl group, 2-hydroethyl, 
3-hydroxypropyl group, and 3-chloro-2-hydroxypropyl 
group. Ester with polyfunctional alcohol such as ethyl- 
ene glycol, triethylene glycol, polyethylene glycol, tri- 
methylolpropane, or pentaerythritol may be also em- 
ployed. The typical one of such amide is diacetone acr- 
ylamide. 

[0076] More concretely, examples includes com- 
pounds containing polyfunctional ester such as acrylic 
ester or methacrylate such as trimethylolpropane, pen- 
taerythritol and glycerin, or allyl group such as trially! cy- 



anurate, trialtyl isocyanurate, diallyl phthalate, diallyl 
isophthalate, and diallyl maleate. These are used atone 
or in the mixed state, normally from 0.1 to 2 parts by 
weight, preferably from 0.5 to 5 parts by weight per 100 
s parts by weight of EVA. 

[0077] When the EVA is crosslinked by light, photo- 
sensitizer is used instead of the above peroxide, nor- 
mally less than 5 parts by weight, preferably from 0.1 to 
3.0 parts by weight per 100 parts by weight of EVA. 
10 [0078] In this case, examples of available photosen- 
sitizer include benzoin; benzophenone; benzoin methyl 
ether, benzoin ethyl ether; benzoin isopropyl ether; ben- 
zoin isobutyl ether; dibenzyl; 5- nitroaniline; hexachlo- 
rocyclopentadiene; p-nitrodiphenyl; p-nitroaniline; 
*s 2,4,6-trinitroaniline; 1,2-benzanthraquinone; and 3-me- 
thyl-1 ,3-diazo-1 ,9-benzanthrone. These can be used ei- 
ther alone or in the mixed state. 
[0079] In this case, silane coupling agent is further 
used as adhesive accelerator. Examples of the silane 
20 coupling agent include vinyltriethoxysilane, vinyl-tris (ji- 
methoxyethoxy) silane, y-methacryloxypropyl trimeth- 
oxy silane, vinyltriacetoxy silane, Y-glycidoxypropyltri- 
metoxysilane, rglycidoxypropyltrietoxysilane, p- 
(3,4-epoxycyclohexyl) : ethyl trimethoxy silane, -y-ch lo- 
ss ropropyl methoxy silane, vinyltrichlorosilane, f mercap- 
topropyl trimethoxy silane, y -aminopropyl triethoxy si- 
lane, and N- (p-aminoethyl)- y -aminopropyl trimethoxy 
silane. 

[0080] These are used alone or in the mixed state, 
30 normally from 0.001 to 10 parts by weight, preferably 
from 0.001 to 5 parts by weight per 100 parts by weight 
of EVA . 

[0081] It is preferable that the PVB resin contains pol- 
yvinyl acetal between 70 and 95 % by unit weight and 
35 polyvinyl acetate between 1 and 15 % by unit weight, 
and has an average degree of polymerization between 
200 and 3000, preferably 300 and 2500. The PVB resin 
is used as resin composition containing plasticizer. 
[0082] Examples of plasticizer in the PVB resin com- 
40 position include organic piasticizers, such as monobasic 
acid ester and polybasic acid ester, and phosphoric acid 
piasticizers. 

[0083] Preferable examples of such monobasic acid 
ester are ester as a result of reaction of organic acid, 
45 such as butyric acid, isobutyric acid, caproic acid, 
2-ethylbutyric acid, heptoic acid, n-octyl acid, 2-ethyl- 
hexyl acid, pelargonic acid (n-nonyl acid), or decyl acid, 
and triethylene glycol and, more preferably, are triethyl- 
ene-di-2-ethylbthyrate, triethylene glycol-di-2-ethylhex- 
50 oate, triethylene glycol-di-caproate, and triethylene gly- 
col-di-n-ocotoate. Ester of one of the above organic ac- 
ids and tetraethylene glycol or tripropylene glycol may 
be also employed. 

[0084] Preferable examples of piasticizers of polyba- 
ss sic acid ester group are ester of organic acid, such as 
adipic acid, sebacic acid, or azelaic acid, and straight 
chain like or brunch like alcohol with from 4 to 8 carbon 
atoms and, more preferably, are dibutyl sebacate, dioc- 
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tyl acetate, and dibutyl carbitol adipate. 
[0085] Examples of phosphoric acid plasticizers in- 
clude tributoxyethyl phosphates isodecyl phenyl phos- 
phate, and tri-isopropyl phosphate. 
[0086] Insufficient plasticizer in the PVB resin compo- 
sition reduces the film-forming property, while excessive 
plasticizer spoils the durability during high temperature. 
Therefore, the amount of plasticizer in the PVB resin 
composition is between 5 and 50 parts by weight, pref- 
erably between 1 0 and 40 parts by weight, per 1 00 parts 
by weight of polyvinyl butyral resin. 
[0087] The resin composition of the intermediate ad- 
hesive layers according to the present invention may 
further include, in small amounts, stabilizer, antioxidant, 
ultraviolet absorbing agent, infrared absorbing agent, 
antioxidant, paint processing aid, and/or coloring agent 
for preventing degradation. If necessary, it may still fur- 
ther include, in small amounts, filler such as carbon 
black, hydrophobic silica and calcium carbonate. 
[0088] It is also effective that the intermediate adhe- 
sive layers in sheet condition are surfaced by corona 
discharge process, low temperature plasma process, 
electron beam irradiation process, or ultraviolet irradia- 
tion process as measures of improving the adhesive 
property. 

[0089] The intermediate adhesive layers according to 
the present invention can be manufactured for example, 
by first mixing the EVA or PVB and the additives listed 
above, kneading them by an extruder or a roll, and after 
that, forming in a predetermined configuration by means 
of a film forming method such as calendering, rolling, T- 
die extrusion, or inflation. During the film formation, em- 
bossing is provided for preventing the blocking between 
sheets and facilitating the deaerating during com- 
pressed onto the transparent base plate or the front 
board of the PDP body. 

[0090] The intermediate adhesive layers 4A, 4B, AC, 
for example, formed in sheet configuration are used, the 
conductive mesh member 3 and the heat-ray blocking 
film 5 are put between the intermediate adhesive layers 
4A, 4B, 4C to make a pre-assembled unit. The pre-as- 
sembled unit is interposed between transparent base 
plate 2 and the PDP body 20 and, after pre-compression 
bonding by deaerating them in vacuumed and warmed 
conditions, is heated or radiated with light to harden the 
adhesive layer so as to form an assembled unit. In this 
manner, the display panel of the present invention as 
mentioned above can be manufactured easily. 
[0091] The intermediate adhesive layers 4A, 4B, 4C 
are molded to have thickness from 1 \im to 1 mm pre- 
venting the thickness of the adhesive layer from being 
too thick. 

[0092] The conductive mesh member 3 which is made 
wider than transparent base plate 2 so that the periphery 
of the conductive mesh member 3 is positioned out of 
the peripheral edges of transparent base plate 2. The 
size of the transparent mesh member 3 is preferably set 
in such a manner that the width of the margins laid on 
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the transparent base plate 2 is in a range from 3 to 20 
mm. 

[0093] After the transparent base plate 2, the conduc- 
tive mesh member 3. the heat-ray blocking film 5, and 
s the PDP body 20 are integrated, the margins of the con- 
ductive mesh member 3 are folded back and the con- 
ductive adhesive tape 7 is wound around the periphery 
of the assembled unit to fix the margins and then they 
are bonded together by thermo compression bonding 
according to the hardening method of used conductive 
adhesive tape 7. 

[0094] In this manner, the display panel 1 with the con- 
ductive adhesive tape 7 can be simply and easily built 
in the body of equipment just by inlaying in the body of 
equipment. In addition, good conduction between the 
conductive mesh member 3 and the body of equipment 
can be provided uniformly along the circumferential di- 
rection through the conductive adhesive tape 7. 
[0095] Therefore good electromagnetic-wave shield- 
ing efficiency can be obtained. 
[0096] The display panel shown in Fig. 1 is one of ex- 
amples of the display panel of the first aspect and the 
first aspect is not limited thereto. For example, while the 
four side edges the conductive mesh member 3 are po- 
sitioned out of the transparent base plate 2 and folded 
back in the illustrative embodiment, only two side edges 
opposite to each other may be positioned out of the 
transparent base plate 2 and folded back. 
[0097] While the heat ray blocking film is interposed 
between the transparent base plate and the PDP body 
in the illustrative embodiment, a heat-ray blocking film 
may be formed directly on the front board of the PDP 
body. It is also acceptable to integrate an electromag- 
netic-wave shielding layer with a heat-ray blocking lay- 
er. 

[0098] In the first aspect, as the conductive mesh 
member, a conductive composite mesh member, in 
which metallic fibers and/or metal-coated organic fibers 
and organic fibers are woven, may be employed. 
[0099] As for the conductive composite mesh mem- 
ber, a reduced open area ratio is provided when the line 
width is more than 200 nm, the configuration can not be 
maintained when the line width is less than 1 u/n with a 
small mesh size, and a reduced open area ratio is also 
provided when the line width is less than 1 urn with a 
large mesh size. It is preferable that the line width is be- 
tween 1 and 200 \im and more preferable that it is be- 
tween 5 and 100 urn No shielding efficiency is provided 
when the open area ratio (the ratio of opening areas rel- 
ative to the projected area of the mesh member) is 
100%, and the luminance from the PDP body 20 is re- 
duced when the open area ratio is less than 30 %. It is 
preferable that the open area ratio is between 30 and 
99.9 % and more preferable that it is between 40 and 
90 %. 

[0100] Examples as metal of the metallic fibers or 
metal-coated organic fibers constituting the conductive 
composite mesh member, include copper, stainless 
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steel, aluminum, nickel, chromium titanium, tungsten, 
tin, lead, iron, silver, carbon, or alloy thereof. Preferably 
selected from the above are copper, stainless steel, and 
aluminum. 

[0101] Examples as organic material or organic fibers 
of the metal-coated organic fibers include polyester, ny- 
lon, vinylidene chloride, aramid, vinylon, and cellulose. 
[0102] As for the conductive composite mesh mem- 
ber according to the present invention, in case of too 
much metallic fibers and/or metal-coated fibers and less 
organic fibers, effect obtained by using organic fibers 
can not sufficiently obtained. On the other hand, in case 
of too much organic fibers and less metallic fibers and/ 
or metal-coated fibers, electromagnetic-wave shielding 
efficiency is reduced. Therefore, the ratio of the metallic 
fibers and/or the metal-coated fibers and the organic fib- 
ers is preferably, Metallic fibers and/or Metal-coated 
fibers : Organic fibers =1:1-1:10 (ratio by the number 
of fibers). 

[0103] Therefore, the conductive composite mesh 
member is formed by weaving the metallic fibers and/or 
the metal-coated fibers and the organic fibers at the 
above ratio in such a manner that these fibers are dis- 
persed uniformly. 

[01 04] Fol lowing are examples of fiber patterns of the 
conductive composite mesh member 3' in Fig. 7 show- 
ing the enlarged fibers of conductive composite mesh 
member. 

(i) a v a 3 , ... a 2m+1 and b v b 3 , ... 

^2m+i ~ Metallic 

fibers and/or Metal-coated fibers, a 2 , a^ ... a 2m and 
b 2 , b 4 , ... b 2m = Organic fibers; 

(ii) a 1t a* ... a 3m+1 and b 1t b 4 , ... b 3m+1 = Organic 
fibers, others = Metallic fibers and/or Metal-coated 
fibers; and 

(iii) a lt 84, ... a^ and b v b 4 , ... b 3m+1 = Metallic 
fibers and/or Metal-coated fibers, others = Organic 
fibers. 

[01 05] And also in this case, the conductive compos- 
ite mesh member utilizing metal-coated organic fibers 
with high toughness and organic fibers is preferable, be- 
cause edges of the conductive composite mesh mem- 
ber have to be folded back. 

[0106] In the display panel of the first aspect, by uti- 
lizing a POP which is integrated with electromagnetic- 
wave shielding material, electromagnetic-wave shield- 
ing efficiency is imparted to the display panel itself, 
thereby lightening its weight, making its wall thinner, re- 
ducing the number of parts, and thus improving the pro- 
ductivity and reducing the cost. In addition, it can pre- 
vent the malfunction of a remote controller. 
[0107] By using the conductive composite mesh 
member having a high degree of freedom for pattern as 
electromagnetic-wave shielding material, it is able to ob- 
tain electromagnetic-wave shielding efficiency and light 
transparency as desired and to provide distinct pictures 
by preventing the moire phenomenon. 



[01 08] In case of integrating the heat-ray blocking lay- 
er to the display panel, it can obtain electromagnetic- 
wave shielding efficiency as well as heat-ray blocking 
efficiency and also can reduce radiant heat from the dis- 
5 play part. 

[0109] Besides, in case of using transparent elastic 
adhesives for bonding, the safety can be improved by 
preventing scattering of fragments when damaged. 
[0110] Hereinafter, an embodiment of the second as- 
10 pect of the present invention will be described in detail 
with reference to Figs. 2, 3. 

[0111] Fig. 2 is a schematic sectional view showing 
an embodiment of the display panel of the second as- 
pect and Figs. 3A through 3F are top plan views showing 
is examples of etching patterns. 

[0112] This display panel 11 comprises a transparent 
base plate 2, a PDP body 20 (any of typical PDPs such 
as the PDP having the structure as shown in Fig. 9), a 
metallic foil 13, and a heat-ray blocking film 5. The me- 
20 tallic foil 1 3 and the heat-ray blocking film 5 are inter- 
posed between the transparent base plate 2 and the 
PDP body 20 and are bonded together using intermedi- 
ate adhesive layers 4A, 4B, 4C as adhesives so as to 
form an assembled unit. The periphery of the pattern- 
's etched metallic foil 1 3 is positioned outside of peripheral 
edges of the transparent base plate 2 so as to form mar- 
gins which are folded along the peripheral edges of 
transparent base plate 2 and bonded to the transparent 
base plate 2 by a conductive adhesive tape 7. 
30 [0113] In this embodiment, the conductive adhesive 
tape 7 adheres to all around ends of the assembled unit 
of the transparent base plate2, the pattern-etched me- 
tallic foil 13, the heat-ray blocking film 5, and the PDP 
body 20 and also adheres to outer edges of both sur- 
as faces of the assembled unit, i.e. outer edges of the front 
surface of the transparent base plate 2 and outer edges 
of the rear surface of the PDP body 20. 
[0114] In the second aspect, the conductive adhesive 
tape 7, the transparent base plate 2, an anti-reflection 
40 coating 6 formed on the surface of the transparent base 
plate 2 may be the same as described in the first aspect. 
The same is true for the soil resistant coating, the hard 
coating or anti-glare finish. 

[011 5] As material of the metallic foil 1 3, copper, stain- 
45 less steel, aluminum, nickel, iron, brass or alloy thereof 
may be used. Preferably selected from them are copper, 
stainless steel, and aluminum. 
[01 1 6] It is not preferable that the metallic foil 1 3 is too 
thin in view of the handling and the working of pattern 
50 etching and it is also not preferable that the metallic foil 
is too thick because it affects the thickness of the display 
panel to be obtained and makes time for etching process 
longer. Therefore, the thickness of the metallic foil is 
preferably in a range from 1 to 200 ujti. 
5S [0117] A method of pattern etching such a metallic foil 
may be any one of commonly used methods and is pref- 
erably a photoetching using a resist. In this case, a resist 
pattern is formed by first coating the metallic foil with the 
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photo-resist, exposing a pattern using a desired mask 
and then developing the pattern. After that, metallic foil 
excepting places where the resist exists is removed by 
etchant such as ferric chloride. 
[01 18] The use of pattern etching can provide a high 
degree of freedom for pattern so that the metallic foil can 
be etched in any line width, space, and opening config- 
uration, thereby preventing the moir6 phenomenon, and 
allowing easy formation of electromagnetic-wave 
shielding material having desired electromagnetic-wave 
shielding efficiency and light transparency. 
[0119] In the second aspect, the configuration of etch- 
ing pattern of the metallic foil is not particularly limited. 
Examples include metallic foils 13A, 13B each formed 
in a lattice arrangement having rectangular openings M 
as shown in Fig. 3A and Fig. 3B and metallic foils 13C, 
1 3D, 1 3E, 1 3F each formed in a punching metal-like ar- 
rangement having circular, hexagon, triangle, or ellipti- 
cal openings M as shown in Figs. 3C, Fig. 3D, Fig. 3E 
and Fig.3F. Besides the arrangements in which the 
openings M are regularly arranged, an arrangement in 
which openings M are randomly arranged may be used 
to prevent the moire phenomenon. 
[0120] In order to ensure the electromagnetic-wave 
shielding efficiency and the light transparency, the ratio 
of opening areas of the metallic foil relative to the pro- 
jected area of the metallic foil (hereinafter, referred to 
as "open area ratio") is preferably in a range from 20 to 
90 %. 

[0121] When the metallic foil is designed to have a 
greater open area ratio in order to improve the light 
transparency, a transparent conductive layer may be 
formed onto the transparent base plate 2, the front sur- 
face of the PDP body 20, or the heat-ray blocking film 5 
to compensate a shortage of electromagnetic-wave 
shielding efficiency of the metallic foil 13. 
[0122] The heat-ray blocking film 5 may be the same 
as described in the first aspect mentioned above and 
the adhesive resin for bonding the transparent base 
plate 2, the pattern-etched metallic foil 13, the heat-ray 
blocking film 5, and the PDP body 20 together may also 
be the same as the adhesive resin or preferably the 
transparent elastic adhesive resin described in the first 
aspect. 

[0123] The intermediate adhesive layers 4A, 4B, 4C 
as adhesives, for example, formed in sheet configura- 
tion are used, the pattern-etched metallic foil 13 and the 
heat-ray blocking film 5 are put between the intermedi- 
ate adhesive layers 4A, 4B, 4C to make a pre-assem- 
bled unit. The pre-assemb led unit is interposed between 
transparent base plate 2 and the PDP body 20 and, after 
pre-compression bonding by deaerating them in vacu- 
umed and warmed conditions, is heated or radiated with 
light to harden the adhesive layer so as to form an as- 
sembled unit. In this manner, the display panel shown 
in Fig. 2 can be manufactured easily. 
[0124] The intermediate adhesive layers 4A, 4B, 4C 
are molded to have thickness from 1 u/n to 1 mm pre- 



venting the thickness of the adhesive layer from being 
too thick. 

[0125] The pattern-etched metallic foil 13 which is 
made wider than transparent base plate 2 so that the 

5 periphery of the metallic foil 13 is positioned out of the 
peripheral edges of transparent base plate 2. The size 
of the pattern-etched metallic foil 1 3 is preferably set in 
such a manner that the width of the margins laid on the 
transparent base plate 2 is in a range from 3 to 20 mm. 

w [0126] After the transparent base plate 2, the pattern- 
etched metallic foil 13, the heat-ray blocking film 5, and 
the PDP body 20 are integrated, the margins of the me- 
tallic foil 1 3 are folded back and the conductive adhesive 
tape 7 is wound around the periphery of the assembled 

15 unit to fix the margins and then they are bonded together 
by thermo compression bonding according to the hard- 
ening method of used conductive adhesive tape 7. 
[0127] In this manner, the display panel 11 with the 
conductive adhesive tape 7 can be simply and easily 

20 built in the body of equipment just by inlaying in the body 
of equipment. In addition, good conduction between the 
pattern -etched metallic foil 13 and the body of equip- 
ment can be provided uniformly along the circumferen- 
tial direction through the conductive adhesive tape 7. 

25 Therefore good electromagnetic-wave shielding effi- 
ciency can be obtained. 

[0128] The display panel shown in Fig. 2 is one of ex- 
amples of the display panel of the second aspect and 
the second aspect is not limited thereto. For example, 

30 while the four side edges the pattern-etched metallic foil 
1 3 are positioned out of the transparent base plate 2 
and folded back in the illustrative embodiment, only two 
side edges opposite to each other may be positioned 
out of the transparent base plate 2 and folded back. 

35 [0129] In the display panel of the second aspect, by 
utilizing a PDP which is integrated with electromagnetic- 
wave shielding material, electromagnetic-wave shield- 
ing efficiency is imparted to the display panel itself, 
thereby lightening its weight, making its wall thinner, re- 

<o ducing the number of parts, and thus improving the pro- 
ductivity and reducing the cost. In addition, it can pre- 
vent the malfunction of a remote controller. 
[0130] Since the pattern-etched conductive foil is 
used as the electromagnetic-wave shielding material in 

^5 the second aspect, it is able to obtain electromagnetic- 
wave shielding efficiency and light transparency as de- 
sired by selecting the etching pattern and to provide dis- 
tinct pictures by preventing the moir6 phenomenon. 
[0131] Hereinafter, an embodiment of the third aspect 

50 of the present invention will be described in detail with 
reference to Fig. 4. 

[0132] Fig. 4 is a schematic sectional view showing 
an embodiment of the display panel of the third aspect 
of the present invention. 
55 [01 33] This display panel 21 comprises a transparent 
base plate 2 on which a pattern-etched metallic film 23 
is formed at the bonding side, a PDP body 20 (any of 
typical PDPs such as the PDP having the structure as 
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shown in Fig. 9), and a heat-ray blocking film 5 which is 
interposed between the transparent base plate 2 and 
the PDP body 20 by using intermediate adhesive layers 
4A, 4B and integrated together. 
[0134] In this embodiment, the conductive adhesive 
tape 7 adheres to all around ends of the assembled unit 
of the transparent base plate2, the heat-ray blocking film 
5, and the PDP body 20 and also adheres to outer edges 
of both surfaces of the assembled unit, i.e. outer edges 
of the front surface of the transparent base plate 2 and 
outer edges of the rear surface of the PDP body 20. 
[0135] In the third aspect, the conductive adhesive 
tape 7, the transparent base plate 2, an anti-reflection 
coating 6 formed on the surface of the transparent base 
plate 2 may be the same described in the first aspect. 
The same is true for the soil resistant coating, the hard 
coating or anti-glare finish. 

[0136] As material of the metallic film 23 formed on 
the transparent base plate 2 at the bonding side, copper, 
stainless steel, chromium, aluminum, nickel, iron, brass, 
or alloy thereof may be used. Preferably selected from 
them are copper, stainless steel, aluminum, and 
chrome. 

[0137] The metallic film 23 can be formed easily on 
the base plate by one of methods including electroless 
plating, vacuum evaporation, sputtering, and chemical 
vapor deposit. 

[0138] It is not preferable that the metallic film 23 is 
toothin because the electromagnetic-wave shielding ef- 
ficiency becomes insufficient and it is also not preferable 
that the metallic film is too thick because it affects the 
thickness of the display panel to be obtained and makes 
a time period for etching process longer. Therefore, the 
thickness of the metallic film is preferably in a range from 
0.01 to 50 um 

[01 39] A method of pattern etching such a metallic film 
may be any one of commonly used methods and is pref- 
erably a photoetching using a resist. In this case, a resist 
pattern is formed by first coating the metallic film with 
the photo-resist, exposing a pattern using a desired 
mask, and then developing the pattern. After that, me- 
tallic film excepting places where the resist exists is re- 
moved by etchant such as ferric chloride. 
[0140] The use of pattern etching can provide a high 
degree of freedom for pattern so that the metallic film 
can be etched in any line width, space, and opening con- 
figuration, thereby preventing the moire phenomenon, 
and allowing easy formation of the conductive layer hav- 
ing desired electromagnetic-wave shielding efficiency 
and light transparency. 

[0141] In the third aspect, the configuration of etching 
pattern of the metallic foil is not particularly limited. Ex- 
amples include metallic films each formed in a lattice 
arrangement having rectangular openings M and metal- 
lic films each formed in a punching metal-like arrange- 
ment having circular, hexagon, triangle, or elliptical 
openings M as shown in Figs. 3A through 3F which are 
described above with respect to the etching patterns of 
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the metallic foil of the second aspect. Besides the ar- 
rangements in which the openings M are regularly ar- 
ranged, an arrangement in which openings M are ran- 
domly arranged may be used to prevent the moir6 phe- 

5 nomenon. 

[0142] In order to ensure the electromagnetic-wave 
shielding efficiency and the light transparency, the ratio 
of opening areas of the metallic film relative to the pro- 
jected area of the metallic film (hereinafter, referred to 

10 as "open area ratio") is preferably in a range from 20 to 
90%. 

[0143] When the metallic film is designed to have a 
greater open area ratio in order to improve the light 
transparency, a transparent conductive layer may be 

is formed onto the transparent base plate 2, the front sur- 
face of the PDP body 20, or the heat-ray blocking film 5 
to compensate a shortage of electromagnetic -wave 
shielding efficiency of the metallic film 23. 
[0144] The heat-ray blocking film 5 may be the same 

20 as described in the first aspect mentioned above and 
the adhesive resin for bonding the transparent base 
plate 2 on which the pattern-etched metallic film 23 is 
formed, the heat-ray blocking film 5, and the PDP body 
20 together may also be the same as the adhesive resin 

25 or preferably the transparent elastic adhesive resin de- 
scribed in the first aspect. 

[0145] The intermediate adhesive layers 4 A, 4B as 
adhesives, for example, formed in sheet configuration 
are used, the heat-ray blocking film 5 are put between 

30. the intermediate adhesive layers 4A, 4B to make a pre- 
assembled unit. The pre-assembled unit is interposed 
between transparent base plate 2, on which the metallic 
film 23 is previously formed at the bonding side by pat- 
tern etching, and the PDP body 20 and, after pre-com- 

35 pression bonding by deaerating them in vacuumed and 
warmed conditions, is heated or radiated with light to 
harden the adhesive layer so as to form an assembled 
unit. In this manner, the display panel 21 shown in Fig. 
4 can be manufactured easily. 

<o [0146] The intermediate adhesive layers 4A, 4B are 
molded to have thickness from 1 um to 1 mm preventing 
the thickness of the adhesive layer from being too thick. 
[01 47] After the transparent base plate 2, the heat-ray 
blocking film 5, and the PDP body 20 are integrated, the 

45 conductive adhesive tape 7 is wound around the periph- 
ery of the assembled unit and fixed and then they are 
bonded together by thermo compression bonding ac- 
cording to the hardening method of used conductive ad- 
hesive tape 7. 

50 [01 48] In order to ensure the conduction between the 
conductive adhesive tape 7 and the metal membrane 
23, a conductive tape is preferably provided around the 
periphery of transparent base plate 2, on which the me- 
tallic film 23 is formed, to outwardly extend from the as- 

55 sembled unit and also the extending portion of the con- 
ductive tape is bonded to the sides of the assembled 
unit with the conductive adhesive tape 7 so as to provide 
a conductive parts. 
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[0149] In this manner, the display panel 21 with the 
conductive adhesive tape 7 can be simply and easily 
built in the body of equipment just by inlaying in the body 
of equipment. In addition, good conduction between the 
pattern-etched metallic film 23 and the body of equip- 
ment can be provided uniformly along the circumferen- 
tial direction through the conductive adhesive tape 7. 
Therefore, good electromagnetic-wave shielding effi- 
ciency can be obtained. 

[0150] In the display panel of the third aspect, by uti- 
lizing a PDP which is integrated with the transparent 
base plate on which the conductive layer is formed, elec- 
tromagnetic-wave shielding efficiency is imparted to the 
display panel itself, thereby lightening its weight, making 
its wall thinner, reducing the number of parts, and thus 
improving the productivity and reducing the cost. In ad- 
dition, it can prevent the malfunction of a remote con- 
troller. 

[0151] Since the transparent base plate on which the 
pattern-etched conductive film is formed is used to ob- 
tain the electromagnetic-wave shielding efficiency in the 
third aspect, it is able to obtain electromagnetic-wave 
shielding efficiency and light transparency as desired by 
selecting the etching pattern and to provide distinct pic- 
tures by preventing the moire phenomenon. 
[01 52] And display panel of the third aspect is manu- 
factured easily by previously bonding the transparent 
base plate, on which the pattern-etched conductive film 
is formed, and the PDP body to integrate them. 
[0153] Hereinafter, an embodiment of the fourth as- 
pect of the present invention will be described in detail 
with reference to Fig. 5. 

[0154] Fig. 5 is is schematic sectional view showing 
an embodiment of the display panel of the fourth aspect 
of the present invention. 

[01 55] This display panel 31 comprises a transparent 
base plate 2 on which a conductive layer 33 is formed 
by pattern-printing (hereinafter, this conductive layer will 
be referred to as "conductive printed layer"), a PDP body 
20 (any of typical PDPs such as the PDP having the 
structure as shown in Fig. 9), and a heat-ray blocking 
film 5 which is interposed between the transparent base 
plate 2 and the PDP body 20 by using intermediate ad- 
hesive layers 4A, 4B. and integrated together. 
[0156] In this embodiment, the conductive adhesive 
tape 7 adheres to all around ends of the assembled unit 
of the transparent base plate2, the heat-ray blocking film 
5, and the PDP body 20 and also adheres to outer edges 
of both surfaces of the assembled unit, i.e. outer edges 
of the front surface of the transparent base plate 2 and 
outer edges of the rear surface of the PDP body 20. 
[0157] In the fourth aspect, the conductive adhesive 
tape 7, the transparent base plate 2, an anti-reflection 
coating 6 formed on the surface of the transparent base 
plate 2 may be the same described in the first aspect. 
The same is true for the soil resistant coating, the hard 
coating or anti-glare finish. 

[01 58] The conductive printed layer 33can be formed 
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on the plate surface of the transparent base plate 2 by 
screen process printing, ink jet printing or electrostatic 
printing, with conductive ink or conductive paste as the 
follows (1) or (2). 

s 

(1 ) Carbon black particles, or particles of metal such 
as copper, aluminum, or nickel or alloy thereof, of 
which particle size is 100 uin or less, with binder 
resin of PMMA, polyvinyl acetate, or epoxy resin, 

10 wherein the particles are dispersed in the binder 
resin such that the concentration of the particles are 
50 to 90 % by weight. Such ink is diluted with or 
dispersed in solvent toluene, xylene, methylene 
chloride, or water to a suitable concentration, then 
applied onto the plate surface by printing, and, if 
necessary, fixed on the plate surface by drying them 
at a temperature between a room temperature to 
120 °C. 

(2) The same conductive particles as the above 
covered by binder resin. Such ink is directly applied 
onto the plate surface by the electrostatic printing 
and fixed by heating or the like. 

[0159] It is not preferable that the conductive printed 
layer 33 thus formed is too thin because it reduces the 
electromagnetic-wave shielding efficiency and it is also 
not preferable that the conductive printed layer 33 is too 
thick because it affects the thickness of display panel to 
be obtained. Therefore, the thickness of the printed lay- 
er is preferably in a range from 0.5 to 100 um 
[01 60] The use of such pattern printing can provide a 
high degree of freedom for pattern so that the conduc- 
tive printed layer 33 can be obtained in any line width, 
space, and opening configuration, thereby allowing 
easy formation of a conductive layer which never cause 
moird phenomenon and has desired electromagnetic- 
wave shielding efficiency and light transparency. 
[0161] In the fourth aspect, the configuration of print- 
ing pattern of the conductive printed layer 33 is not par- 
ticularly limited. Examples include metallic films each 
formed in a lattice arrangement having rectangular 
openings M and metallic films each formed in a punch- 
ing metal-like arrangement having circular, hexagon, tri- 
angle, or elliptical openings M as shown in Figs. 3A 
through 3F which are described above with respect to 
the etching patterns of the metallic foil of the second as- 
pect. Besides the arrangements in which the openings 
M are regularly arranged, an arrangement in which 
openings M are randomly arranged may be used to pre- 
vent the moir6 phenomenon. 

[0162] In order to ensure the electromagnetic-wave 
shielding efficiency and the light transparency, the ratio 
of opening areas of the conductive printed layer relative 
to the projected area of the conductive printed layer 
(hereinafter, referred to as "open area ratio") is prefera- 
bly in a range from 20 to 90 %. 
[01 63] When the conductive printed layer is designed 
to have a greater open area ratio in order to improve the 
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light transparency, a transparent conductive layer may 
be formed onto the transparent base plate 2, the front 
surface of the PDP body 20, or the heat-ray blocking 
film 5 to compensate a shortage of electromagnetic- 
wave shielding efficiency by the conductive printed layer 
33. 

[0164] The heat-ray blocking film 5 may be the same 
as described in the first aspect mentioned above and 
the adhesive resin for bonding the transparent base 
plate 2 on which the conductive printed layer 33 is 
formed by pattern printing, the heat-ray blocking film 5, 
and the PDP body 20 together may also be the same 
as the adhesive resin or preferably the transparent elas- 
tic adhesive resin described in the first aspect. 
[0165] The intermediate adhesive layers 4A, 4B as 
adhesives, for example, formed in sheet configuration 
are used, the heat-ray blocking film 5 are put between 
the intermediate adhesive layers 4A, 4B to make a pre- 
assembled unit. The pre-assembled unit is interposed 
between transparent base plate 2, on which the conduc- 
tive printed layer 33 is previously formed by pattern 
printing, and the PDP body 20 and, after pre-compres- 
sion bonding by deaerating them in vacuumed and 
warmed conditions, is heated or radiated with light to 
harden the adhesive layer so as to form an assembled 
unit. In this manner, the display panel 31 shown in Fig. 
5 can be manufactured easily. 
[0166] The intermediate adhesive layers 4A, 4B are 
molded to have thickness from 1 urn to 1 mm preventing 
the thickness of the adhesive layer from being too thick. 
[01 67] After the transparent base plate 2, the heat-ray 
blocking film 5, and the PDP body 20 are integrated, the 
conductive adhesive tape 7 is wound around the periph- 
ery of the assembled unit and fixed and then they are 
bonded together by thermo compression bonding ac- 
cording to the hardening method of used conductive ad- 
hesive tape 7. 

[0168] In order to ensure the conduction between the 
conductive adhesive tape 7 and the conductive printed 
layer 33, it is preferable to provide a conduction part by 
putting a conductive tape around the periphery of trans- 
parent base plate 2 on which the conductive printed lay- 
er 33 is formed and also bonding this conductive tape 
to the sides of the assembled unit with the conductive 
adhesive tape 7. 

[0169] In this manner, the display panel 31 with the 
conductive adhesive tape 7 can be simply and easily 
built in the body of equipment just by inlaying in the body 
of equipment In addition, good conduction between the 
pattern-printed conductive printed layer 33 and the body 
of equipment can be provided uniformly along the cir- 
cumferential direction through the conductive adhesive 
tape 7. Therefore, good electromagnetic-wave shielding 
efficiency can be obtained. 

[01 70] In the display panel of the fourth aspect, by uti- 
lizing a PDP which is integrated with the conductive lay- 
er, electromagnetic-wave shielding efficiency is impart- 
ed to the display panel itself, thereby lightening its 



weight, making its wall thinner, reducing the number of 
parts, and thus improving the productivity and reducing 
the cost. In addition, it can prevent the malfunction of a 
remote controller. 
s [0171] Since the transparent base plate on which the 
conductive printed layer is formed by pattern printing is 
used to obtain the electromagnetic-wave shielding effi- 
ciency in the fourth aspect, it is able to obtain electro- 
magnetic-wave shielding efficiency and light transpar- 
ency as desired by selecting the printing pattern and to 
provide distinct pictures by preventing the moire phe- 
nomenon. 

[0172] And display panel of the fourth aspect is man- 
ufactured easily by previously bonding the transparent 
base plate, on which the conductive printed layer is pre- 
viously formed, and the PDP body to integrate them. 
[0173] Hereinafter, an embodiment of the fifth aspect 
of the present invention will be described in detail with 
reference to Fig. 6. 

[0174] Fig. 6 is a schematic sectional view showing 
an embodiment of the display panel of the fifth aspect. 
[01 75] This display panel 41 comprises a transparent 
base plate 2, a PDP body 20 (any of typical PDPs such 
as the PDP having the structure as shown in Fig. 9), a 
conductive mesh member 3, and a transparent conduc- 
tive film 45. The conductive mesh member 3 and the 
transparent conductive film 45 are interposed between 
the transparent base plate 2 and the PDP body 20 and 
are bonded together using intermediate adhesive layers 
4A, 4B, 4C as adhesives so as to form an assembled 
unit. The periphery of the conductive mesh member 3 
is positioned outside of peripheral edges of the trans- 
parent base plate 2 so as to form margins which are fold- 
ed abng the peripheral edges of transparent base plate 
2 and bonded to the transparent base plate 2 by a con- 
ductive adhesive tape 7. 

[0176] In this embodiment, the conductive adhesive 
tape 7 adheres to all around ends of the assembled unit 
of the transparent base plate 2, the conductive mesh 
member 3, the transparent conductive film 45, and the 
PDP body 20 and also adheres to outer edges of both 
surfaces of the assembled unit, i.e. outer edges of the 
front surface of the transparent base plate 2 and outer 
edges of the rear surface of the PDP body 20. 
[0177] In the fifth aspect, the conductive mesh mem- 
ber 3, the conductive adhesive tape 7, the transparent 
base plate 2, an anti-reflection coating 6 formed on the 
surface of the transparent base plate 2 may be the same 
described in the first aspect. The same is true for the 
soil resistant coating, the hard coating or anti-glare fin- 
ish. 

[0178] The transparent conductive film 45 may com- 
prise a resin film in which conductive particles are dis- 
persed or a base film on which a transparent conductive 
layer is formed. 

[01 79] The conductive particles to be dispersed in the 
film may be any particles having conductivity and the 
following are examples of such conductive particles. 
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(i) carbon particles or powder; 

(ii) particles or powder of metal such as nickel, in- 
dium, chromium, gold, vanadium, tin, cadmium, sil- 
ver, platinum, aluminum, copper, titanium, cobalt, or 
lead, alloy thereof, or conductive oxide thereof; and 

(iii) particles made of plastic such as polystyrene 
and polyethylene, which are surfaced with coating 
layer of a conductive material of the above (i), (ii). 

[01 80] Because the conductive particles of large par- 
ticle diameter affect the light transparency and the thick- 
ness of the transparent conductive film 45, it is prefera- 
ble that the particle diameter is 0.5 mm or less. The pref- 
erable particle diameter of the conductive particles is be- 
tween 0.01 and 0.5 mm. 

[0181] The high mixing ratio of the conductive parti- 
cles in the transparent conductive film 45 spoils the light 
transparency, while the low mixing ratio makes the elec- 
tromagnetic-wave shielding efficiency short. The mixing 
ratio of the conductive particles is preferably between 
0.1 and 50 % by weight, particularly, between 0.1 and 
20 % by weight and, more particularly, between 0.5 and 
20 % by weight, relative to the resin of the transparent 
conductive film 45. 

[01 82] The color and the luster of the conductive par- 
ticles can be suitably selected according to the applica- 
tion. In a case of a display filter, conductive particles 
having a dark color such as black or brown and dull sur- 
faces are preferable. In this case, the conductive parti- 
cles can suitably adjust the light transmittance of the fil- 
ter so as to make the display easy-to-see. 
[0183] The transparent conductive layer on the base 
film can be easily made of tin indium oxide, zinc alumi- 
num oxide, or the like by one of methods including vapor 
deposition, sputtering, ion plating, and CVD. In this 
case, when the thickness of the transparent conductive 
layer is 0.01 ujn or less, sufficient electromagnetic-wave 
shielding efficiency can not be obtained, because the 
thickness of the conductive layer for the electromagnet- 
ic-wave shielding is too thin, and when exceeding 5 u.m, 
light transparency may be spoiled. 
[0184] Examples of matrix resins of the transparent 
conductive film 45 or resins of a base film include poly- 
ester, polyethylene terephthalate (PET), polybutylene 
terephthalate, polymethyl methacrylate (PMMA), acrylic 
board, polycarbonate (PC), polystyrene, triacetate film, 
polyvinyl alcohol, polyvinyl chloride, polyvinyl tdene 
chloride, polyethylene, ethylenevinyl acetate copoly- 
mer, polyvinylbuthyral, metal ionic cross-linked ethyl- 
ene-methacrylic copolymer, polyurethane, and cello- 
phane. Preferably selected from the above are PET, PC, 
and PMMA, 

[0185] The thickness of the transparent conductive 
film 45 is usually in a range of 1 u/n - 5 mm . 
[01 86] I n the fifth aspect, the adhesive resin for bond- 
ing the transparent base plate 2, the conductive mesh 
member 3, the transparent conductive film 45, and the 
PDP body 20 may be the same as the adhesive resin or 



preferably the transparent elastic adhesive resin de- 
scribed in the first aspect. 

[0187] The intermediate adhesive layers 4A, 4B, 4C, 
for example, formed in sheet configuration are used, the 

5 conductive mesh member 3 and the transparent con- 
ductive film 45 are put between the intermediate adhe- 
sive layers 4A, 4B, 4C to make a pre-assembled unit. 
The pre-assembled unit is interposed between transpar- 
ent base plate 2 and the PDP body 20 and, after pre- 

io compression bonding by deaerating them in vacuumed 
and warmed conditions, is heated or radiated with light 
to harden the adhesive layer so as to form an assembled 
unit. In this manner, the display panel 41 shown in Fig. 
6 can be manufactured easily. 

is [0188] The intermediate adhesive layers 4 A, 4B, 4C 
are molded to have thickness from 1 u/n to 1 mm to pre- 
vent the thickness of the adhesive layer from being too 
thick. The conductive mesh member 3 which is made 
wider than transparent base plate 2 so that the periphery 

20 of the conductive mesh member 3 is positioned out of 
the peripheral edges of transparent base plate 2. The 
size of the transparent mesh member 3 is preferably set 
in such a manner that the width of the margins laid on 
the transparent base plate 2 is in a range from 3 to 20 

25 mm. 

[01 89] After the transparent base plate 2, the conduc- 
tive mesh member 3, the transparent conductive film 45, 
and the PDP body 20 are integrated, the margins of the 
conductive mesh member 3 are folded back and the 

30 conductive adhesive tape 7 is wound around the periph- 
ery of the assembled unit to fix the margins and then 
they are bonded together by thermo compression bond- 
ing according to the hardening method of used conduc- 
tive adhesive tape 7. 

35 [0190] Also for the transparent conductive film 45, to 
ensure the conduction between the film 45 and the con- 
ductive adhesive tape 7, a conductive tape is provided 
on the peripheral edges of the transparent conductive 
film 45 to extend outwardly from the assembled unit and 

40 this extending portion of the conductive tape is bonded 
to the sides of the assembled member by the conductive 
adhesive tape 7 so as to provide a conductive part. 
[0191] In this manner, the display panel 41 with the 
conductive adhesive tape 7 can be simply and easily 

45 built in the body of equipment just by inlaying in the body 
of equipment. In addition, good conduction between the 
conductive mesh member 3, the transparent conductive 
film 45 and the body of equipment can be provided uni- 
formly along the circumferential direction through the 

so conductive adhesive tape 7. Therefore, good electro- 
magnetic-wave shielding efficiency can be obtained. 
[01 92] The display panel shown in Fig. 6 is one of ex- 
amples of the display panel of the fifth aspect and the 
fifth aspect is not limited thereto. For example, while the 

55 four side edges the conductive mesh member 3 are po- 
sitioned out of the transparent base plate 2 and folded 
back in the illustrative embodiment, only two side edges 
opposite to each other may be positioned out of the 
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transparent base plate 2 and folded back. 
[0193] While the transparent conductive film is dis- 
posed between the conductive mesh member 3 and the 
PDP body 20 as shown in Fig. 6, a transparent conduc- 
tive film may be disposed between the conductive mesh 
member 3 and the transparent base plate 2. Instead of 
the transparent conductive film, a transparent conduc- 
tive film directly formed on the bonding surface of the 
transparent base plate 2 or on the front surface of the 
PDP body 20 may be used as the transparent conduc- 
tive layer. 

[01 94] In the fifth aspect, a heat-ray blocking film may 
be provided between the transparent base plate 2 and 
the PDP body 20. In this case, the heat-ray blocking film 
may be the same as described with regard to the first 
aspect mentioned above. 

[0195] In the display panel of the fifth aspect, by uti- 
lizing a PDP which is integrated with electromagnetic- 
wave shielding material, electromagnetic-wave shield- 
ing efficiency is imparted to the display panel itself, 
thereby lightening its weight, making its wall thinner, re- 
ducing the number of parts, and thus improving the pro- 
ductivity and reducing the cost. In addition, it can pre- 
vent the malfunction of a remote controller. 
[01 96] In the fifth aspect, the combination of the con- 
ductive mesh member and the transparent conductive 
layer, as electromagnetic-wave shielding materials, can 
provide electromagnetic-wave shielding efficiency and 
light transparency as desired and to provide distinct pic- 
tures by preventing the moire phenomenon. 
[01 97] Hereinafter, an embodiment of the sixth aspect 
of the present invention will be described in detail with 
reference to Figs. 8A, 8B. 

[01 98] Fig. 8A is a schematic sectional view showing 
an embodiment of the display panel of the sixth aspect 
and Fig. 8B is a top plan view of a transparent conduc- 
tive film to which a cross-linkable conductive adhesive 
tape is attached. 

[0199] The display panel 51 comprises a transparent 
base plate 2, a PDP body 20 (any of typical PDPs such 
as the PDP having the structure as shown in Fig. 9), a 
transparent conductive film 53 which is interposed be- 
tween the transparent base plate 2 and the PDP body 
20 and are bonded together using intermediate adhe- 
sive layers 4A, 4B as adhesives so as to form an as- 
sembled unit. Cross-linkable conductive adhesive tapes 
A are bonded to a region from four side edges of the 
transparent conductive film 53 to peripheral edges at the 
rear surface of the PDP body 20, respectively. 
[0200] In this embodiment, a cross-linkable conduc- 
tive adhesive tape B is further bonded to all around ends 
of the assembled unit of the transparent base plate 2 
the transparent conductive film 53 and the PDP body 20 
in such a manner as to cover corners between surfaces 
and the end faces so that the cross-linkable conductive 
adhesive tape B is bonded to outer edges of the front 
surface of the transparent base plate 2 and outer edges 
of the rear surface of the PDP body 20. 
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[0201] Each of the cross-linkable conductive adhe- 
sive tapes A and B used in the present invention has a 
metallic foil a and an adhesive layer b in which conduc- 
tive particles are dispersed wherein the adhesive layer 
s b is disposed on one surface of the metallic foil a as 
shown in the drawing, and the adhesive layer b is a post- 
cross-linkable adhesive layer which contains polymer of 
which main component is ethylene-vinyl acetate copol- 
ymer and crosslinking agent. 

[0202] Any of electrically good conductors may be 
used as the conductive particles to be dispersed in the 
adhesive layer b. For examples, metal powder of cop- 
per, silver, or nickel, resin or ceramic powder which is 
coated with the aforementioned metal may be employed 
as the conductor. There is no specific limitation on its 
configuration so that the particles may have any config- 
uration such as palea-like, dendritic, granular, and pel- 
let-like configurations. 

[0203] The content of the conductive particles is pref- 
erably 0.1-15 % by volume relative to the polymer (de- 
scribed later) composing the adhesive layer b and the 
average particle size is preferably 0.1-100 um The re- 
striction on the content and the particle size prevents 
the condensation of the conductive particles so as to ob- 
tain good conductivity. 

[0204] The polymer forming the adhesive layer b pref- 
erably contains, as the principal component thereof, eth- 
ylene-vinyl acetate copolymer selected from the follow- 
ing (I) through (III) and has melt index (MFR) from 1 to 
3000, preferably from 1 to 1000, and more preferably 
from 1 to 800. 

[0205] Use of the following copolymers (I) through 
(111), of which MFR is in a range from 1 to 3000 and of 
which vinyl acetate content is in a range from 2 to 80 % 
by weight, improves tackiness before cross-linking to 
improve the working efficiency and rises the three-di- 
mensional cross-linking density after cross-linking, 
thereby exhibiting quite high bond strength and also im- 
proving the moisture and heat resistance: 

(I) ethylene-vinyl acetate copolymer of which vinyl 
acetate content is in a range from 20 to 80 % by 
weight; 

(II) copolymer of ethylene, vinyl acetate, aery late 
and/or methacrylate monomer, of which vinyl ace- 
tate content is in a range from 20 to 80 % by weight, 
and of which acrylate and/or methacrylate mono- 
mer content is in a range from 0.01 to 10 % by 
weight; and 

(III) copolymer ethylene, vinyl acetate, maleic acid 
and/or maleic anhydride, of which vinyl acetate con- 
tent is in a range from 20 to 80 % by weight, and of 
which maleic acid and/or maleic anhydride content 
is in a range from 0.01 to 10 % by weight. 

[0206] In the ethylene-vinyl acetate copolymers of (I) 
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through (III), the content of the vinyl acetate is in a range 
from 20 to 80 % by weight, preferably from 20 to 60 % 
by weight. Less than 20 % by weight of vinyl acetate 
interferes with the exhibition of sufficient cross-linking in 
case of cross-linkage at high temperature, while more 
than 80 % by weight decreases the softening tempera- 
ture of resin in case of the ethylene-vinyl acetate copol- 
ymers of (I), (II), thereby making the storage difficult that 
is a problem in practical use, and tends to decrease the 
bond strength and the durability in case of the ethylene- 
vinyl acetate copolymer of (III). 
[0207] In the copolymer of ethylene, vinyl acetate, 
acrylate and/or methacrylate monomer of (II), the con- 
tent of the acrylate and/or methacrylate monomer is in 
a range from 0.01 to 10 % by weight, preferably from 
0.05 to 5 % by weight. Less than 0.01 % by weight of 
the monomer decreases the improvement of the bond 
strength, while more than 10 % by weight tends to affect 
the workability. Examples of the acrylate and/or meth- 
acrylate monomer include monomers chosen from a 
group of acrylic ester and/or methacrylate ester mono- 
mers. Preferably employed as such a monomer is ester 
of acrylic acid or methacrylic acid and substituted 
aliphatic alcohol having non-substituting group or sub- 
stituting group, such as epoxy group, including carbon 
atoms 1 through 20, particularly, 1 through 18. Exam- 
ples include methyl acrylate, methyl methacrylate, ethyl 
acrylate, and glycidyl methacrylate. 
[0208] In the copolymer ethylene, vinyl acetate, 
mateic acid and/or maleic anhydride of (111), the content 
of the maleic acid and/or maleic anhydride is in a range 
from 0.01 to 10 % by weight, preferably from 0.05 to 5 
% by weight. Less than 0.01 % by weight of the content 
decreases the improvement of the bond strength, while 
more than 1 0 % by weight tends to affect the workability. 
[0209] The polymer according to the present inven- 
tion contains more than 40 % by weight, particularly 
more than 60 % by weight, of the ethylene-vinyl acetate 
copolymer of (I) through (III) and preferably consists of 
the ethylene-vinyl acetate copolymer of (I) through (III) 
without other component. When the polymer contains 
polymer besides the ethylene-vinyl acetate copolymer, 
the polymer besides the ethylene-vinyl acetate copoly- 
mer may be olefin polymer of which backbone contains 
more than 20 mole % of ethylene and/or propylene, pol- 
yvinyl chloride, acetal resin, or the like. 
[0210] The crosslinking agent for the aforementioned 
polymer may be organic peroxide as crosslinking agent 
for heat curing to form a thermosetting adhesive layer 
or may be photosensitizer as crosslinking agent for pho- 
to-curing to form a photo-curing adhesive layer. 
[0211] Such organic peroxide may be any organic 
peroxide that can be decomposed at a temperature 
above 70 °C to generate radical, preferably organic per- 
oxide of which decomposition temperature during half- 
life period of 10 hours is higher than 50 °C, and should 
be selected according to the temperature for applying 
adhesive material, the preparation condition, the stor- 



age stability, the temperature for curing (bonding), and 
the heat resistance of the adherend. 
[0212] Examples of available peroxide includes 
2,5-dimethylhexane-2,5-dihydro peroxide; 2,5-dime- 

s thyl-2,5-di(tert-butyl-peroxy)-hexane-3; di-tert-butyl 
peroxide; tert-butylcumyl peroxide; 2,5-dimethyl-2,5-di 
(tert-butyl-peroxy)-hexane; dicumyl peroxide; a, a'-bis 
(tert-butyl peroxy)-benzene; n-buthyl-4,4-bis(tert-butyl- 
peroxyj-valerate; 1,1 -bis (tert-butyl-peroxy)-cyclohex- 

10 ane; 1,1-bis (tert-butyl-peroxy)-3,3,5- trimethylcy- 
clohexane; tert-butyl peroxy benzoate; benzoyl perox- 
ide; tert-butyl peroxy acetate; methyl ethyl ketone per- 
oxide; 2,5-dimethylhexyl-2,5-bis-peroxy-benzoate; 
butyl hydroperoxide; p-menthane hydroperoxide; p- 

15 chlorbenzoyl peroxide; hydroxyheptyl peroxide; chlo- 
rhexanon peroxide; octanoyl peroxide; decanoyl perox- 
ide; lauroyl peroxide; cumyl peroxy octoate; succinic ac- 
id peroxide; acetyl peroxide; tert-butyl-peroxy (2-ethyl- 
hexanoate); m-toluoyl peroxide; tent-butylperoxyisobu- 

20 tyrate; and 2,4-dichlorobenzoyl peroxide. These are 
used alone or in mixed state, normally from 0.1 to 10% 
by weight relative to the aforementioned polymer. 
[0213] On the other hand, suitably employed as such 
photosensitizer (photopolymerization initiator) is radical 

25 photopolymerization initiator. Available hydrogen- 
drawn type initiators among radical photopolymerization 
initiators include benzophenone; methyl o-benzoylben- 
zoate; 4-benzoyl-4'-methyl diphenyl sulfide; isopro- 
pylthioxanthone; diethylthioxanthone; and 4-(diethyl- 

30 amino) ethyl benzoate. Among radical photopolymeri- 
zation initiators, intramolecular cleavage type initiators 
include benzoin ether, benzoin propyl ether, and ben- 
zyldimethl ketal, a-hydroxyalkyphenon type initiators in- 
clude 2-hydroxy-2-methyl-1-phenylpropane-1-on, 1-hy- 

35 droxycyclohexyl phenyl ketone, alkyl phenyl glyoxylate, 
and diethoxy acetophenone, a-amino-alkylphenone 
type initiators include 2-methyl-1 -[4-(methylthio)phe- 
nyl]-2-morpholino propane-1 , and 2-benzyl-2-dimethyl- 
amino-1 -(4-morpholino phenyl) butanone-1, and acyl- 

40 phosphine oxide may be employed. These are used 
alone or in mixed state, normally from 0.1 to 10 % by 
weight relative to the aforementioned polymer. 
[0214] The adhesive layer according to the present in- 
vention preferably includes silane coupling agent as ad- 

45 hesive accelerator. Examples of the silane coupling 
agent include viny It riethoxy silane, vinyl-tris (P-methox- 
yethoxy) silane, y-methacryloxypropyl trimethoxy si- 
lane, vinyltriacetoxy silane, Y-glycidoxypropyltrimetox- 
ysilane, y-glycidoxypropyltrietoxysilane, p-(3,4-epoxy- 

50 cyclohexyl)ethyl trimethoxy silane, vinyltrichlorosilane, 
y-mercaptopropyl trimethoxy silane, y -aminopropyl tri- 
ethoxy silane, and N- (fJ-aminoethyl)- y-aminopropyl tri- 
methoxy silane. These are used alone or in the mixed 
state, normally from 0. 1 to 1 0 % by weight relative to the 

55 aforementioned polymer. 

[0215] The adhesive accelerator may contain epoxy 
group containing compound. Examples of epoxy group 
containing compound include triglycidyl tris(2-hydroxy 
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ethyl) isocyanurate, neopentyl glycol diglycidyl ether, 
1,6-hexane diol diglycidyl ether, atyl glycidyl ether, 
2-ethyl hexyl glycidyl ether, phenyl glycidyl ether, phenol 
(EO) 5 glycidyl ether, p-tert-butyl phenyl glycidyl ether, 
diglycidylester adipate, diglycidyl ester phthalate, glyci- 
dyl methacrylate, and butyl glycidyl ether. The same ef- 
fect can be obtained by alloying polymer containing 
epoxy group. These epoxy group containing com- 
pounds are used alone or in the mixed state, normally 
from 0.1 to 20 % by weight relative to the aforemen- 
tioned polymer, 

[021 6] In order to improve the properties (such as me- 
chanical strength, adhesive property, optical property, 
heat resistance, moisture resistance, weatherability, 
and crosslinking speed) of the adhesive layer, a com- 
pound containing one selected from acryloxy group or 
methacryloxy group and one selected from ally I group 
may be added into the adhesive layer. 
[021 7] Such a compound used for this purpose is usu- 
ally acrylic acid or methacrylic acid derivative, for exam- 
ple, ester or amide thereof. Examples of ester residues 
include alkyl group such as methyl, ethyl, dodecyl, stear- 
yl, and lauryl and, besides such alkyl group, cycloxy- 
hexyl group, tetrahydrof urfuryl group, aminoethyl group, 
2-hydroethyl, 3-hydroxy propyl group, and 3-chloro- 
2-hydroxypropyl group. Ester with polyfunctional alco- 
hol such as ethylene glycol, triethylene glycol, polypro- 
pylene glycol, polyethylene glycol, trimethylolpropane, 
or pentaerythritol may be also employed. The typical 
one of such amide is diacetone acrylamide. Examples 
of polyfunctional crosslinking aid include acrylic ester or 
methacrylate ester such as trimethylolpropane, pen- 
taerythritol, glycerin, and compounds having allyl group 
such as triallyl cyanurate, triallyl isocyanurate, diallyl 
phthalate, diallyl isophthalate, and diallyl maleate. 
These are used alone or in the mixed state, normally 
from 0.1 to 50 % by weight, preferably from 0.5 to 30 % 
by weight relative to the aforementioned polymer. More 
than 50 % by weight of the content sometimes affects 
the working efficiency during preparation and the apply- 
ing efficiency of the adhesive material. 
[0218] In order to improve the workability and the ply 
adhesion of the adhesive layer, hydrocarbon resin may 
be added into the adhesive layer. Such hydrocarbon 
resin to be added for this purpose may be either natural 
resin or synthetic resin. Examples suitably employed as 
natural resin are rosin, rosin derivative, and terpene res- 
in. Employed as rosin may be gum rosin, tall oil rosin, 
or wood rosin. Employed as rosin derivative is rosin 
which has been hydrogenated, disproportioned, polym- 
erized, esterifyed, or metallic chlorinated. Employed as 
terpene resin may be terpene resin, such as cc-pinene 
and p-pinene (nopinene), or terpene phenol resin. Be- 
sides the above natural resin, dammar, copal, or shellac 
may be employed: Examples suitably employed as syn- 
thetic resin are petroleum resin, phenolic resin, and xy- 
lene resin. Employed as petroleum resin may be aliphat- 
ic petroleum resin, aromatic petroleum resin, cy- 



cbaliphaticb petroleum resin, copolymer petroleum res- 
in, hydrogenated petroleum resin, pure monomer petro- 
leum resin, or coumarone-indene resin. Employed as 
phenolic resin may be alkylphenolic resin or modified 

5 phenolic resin. Employed as xylene resin may be xylene 
resin or modified xylene resin. The content of the hydro- 
carbon resin should be suitably selected, preferably 
from 1 to 200 % weight, more preferably from 5 to 150 
% weight relative to the polymer. 

10 [0219] The adhesive layer may further include antioxi- 
dant, ultraviolet absorbing agent, dye, and/or process- 
ing aid in such an amount not to affect the object of the 
present invention. 

[0220] Examples of metal of the metallic foil a as the 
is base of the cross-linkable conductive adhesive tape A, 
Bot the present invention include copper, silver, nickel, 
aluminum, or stainless steel. The thickness of the me- 
tallic foil a is normally in a range from 1 to 100 nm. 
[0221] The adhesive layer b is made of mixture in 
which the ethylene-vinyl acetate copolymer, cross-link- 
ing agent, other additives if necessary, and conductive 
particles are mixed uniformly in a predetermined ratio, 
and can be easily formed by applying the mixture onto 
the metallic foil a using a roll coater, a die coater a knife 
coater, a micabar coater, a flow coater, a spray coater 
or the like. 

[0222] The thickness of the adhesive layer b is nor- 
mally in a range from 5 to 100 um 
[0223] In the sixth aspect, the transparent base plate 
2, an anti-reflection coating 6 formed on the surface of 
the transparent base plate 2 may be the same as de- 
scribed in the first aspect. The same is true for the soil 
resistant coating, the hard coating or anti-glare finish. 
[0224] The transparent conductive film 53 may be the 
same as described with regard to the fifth aspect men- 
tioned above. 

[0225] Examples of matrix resins of the transparent 
conductive film 53 or resins of a base film include poly- 
ester, polyethylene terephthalate (PET), polybutylene 
terephthalate, polymethyl. methacrylate (PMMA), acryl- 
ic board, polycarbonate (PC), polystyrene, triacetate 
film, polyvinyl alcohol, polyvinyl chloride, polyvinylidene 
chloride, polyethylene, ethylenevinyl acetate copoly- 
mer, polyvinylbuthyral, metal ionic cross-linked ethyl- 
ene-methacrylic copolymer, polyurethane, and cello- 
phane. Preferably selected from the above are PET, PC, 
and PMMA. 

[0226] The thickness of the transparent conductive 
film 53 is usually in a range form 1 jim to 5 mm. 
[0227] In the sixth aspect, the adhesive resin for bond- 
ing the transparent base plate 2, the transparent con- 
ductive film 53, and the PDP body 20 may be the same 
as the adhesive resin or preferably the transparent elas- 
tic adhesive resin described in the first aspect. 
[0228] For manufacturing the display panel 51 shown 
in Figs. 8A, 8B, the transparent base plate 2 on which 
the anti-reflection coating 6 is applied, the PDP body 20, 
the transparent conductive film 53, the intermediate ad- 
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hesive layer 4A, 4B, and the cross-linkable conductive 
adhesive tapes A, B are first prepared. The cross-link- 
able conductive adhesive tapes A are attached to the 
periphery of the transparent conductive film 53 and are 
bonded by thermo compression bonding using a heat 
sealer in such a manner as to be crosslinked to provide 
conduction between the film and the metallic foils. After 
that, the transparent conductive film 53 with the adhe- 
sive tapes A is put on the PDP body 20 through the in- 
termediate adhesive layer 4B, and the transparent base 
plate 2 and the intermediate adhesive layer 4A are then 
put on them so as to make an assembled unit. They are 
heated or radiated with light with some pressures under 
the hardening condition of the intermediate adhesive 
layer so as to form an assembled unit. Moreover, the 
cross-linkable adhesive tape B is attached to cover a 
range from an outer edge of the front surface of the 
transparent base plate 2 to an outer edge of the back 
surface of the PDP body 20. In this manner, the display 
panel 51 is easily manufactured. 
[0229] When using the cross-linkable conductive ad- 
hesive tapes A, B, each tape is bonded to the assembled 
unit by the tackiness of the adhesive layer b (this tem- 
poral adhesion allows re-adhesion if necessary) and is 
then heated or radiated with ultraviolet with some pres- 
sures as necessary. The ultraviolet radiation may be ap- 
plied at the same time of heating. The cross-linkable 
conductive tape may be partially bonded by partially 
heating or radiating ultraviolet. 
[0230] The thermo compression bonding can be eas- 
ily conducted by a typical heat sealer. As one of com- 
pression and heating methods, a method may be em- 
ployed that the integrated member bonded with the 
cross-linkable conductive adhesion tape is inserted into 
a vacuum bag which is then vacuumed and after that is 
heated. Therefore, the bonding operation is quite easy. 
[0231] The bonding condition in case of thermal 
cross-baking depends on the type of crosslinking agent 
(organic peroxide) to be employed. The cross-linking is 
conducted normally at a temperature from 70 to 1 50 °C, 
preferably from 70 to 130 °C and normally for 10 sec- 
onds to 120 minutes, preferably 20 seconds to 60 min- 
utes. 

[0232] In case of optical cross-linking, many light 
sources emitting in an ultraviolet to visible range may 
be employed. Examples include an extra-high pressure, 
high pressure, or low pressure mercury lamp, a chemi- 
cal lamp, a xenon lamp, a halogen lamp, a Mercury hal- 
ogen lamp, a carbon are lamp, an incandescent lamp, 
and a laser radiation. The period of radiation is not lim- 
ited because it depends on the type of lamp and the 
strength of the light source, but normally in a range from 
dozens of seconds to dozens of minutes. In order to aid 
the cross-linking, ultraviolet may be radiated after pre- 
viously heating to 40-120 °C. 

[0233] The pressure for bonding should be suitably 
selected and is preferably 0-50 kg/cm 2 , particularly 0-30 
kg/cm 2 



[0234] The width (W of Fig. 8B) of a bonding portion 
of cross-linkable conductive adhesive tape A at the edge 
of transparent conductive film 53 depends on the area 
of the electromagnetic-wave shielding and light trans- 
s parency plate to be obtained, and usually in a range of 
3-20mm. 

[0235] In this manner, the display panel 51 with the 
cross-linkable conductive adhesive tapes A, B can be 
simply and easily built in the body of equipment just by 
inlaying in the body of equipment. In addition, good con- 
duction between the transparent conductive film 53 and 
the body of equipment can be provided uniformly at the 
four edges thereof through the cross-linkable conduc- 
tive adhesive tapes A, B. Therefore, good electromag- 
netic-wave shielding efficiency can be obtained. 
[0236] The display panel shown in Figs. 8A, 8B is just 
one of examples of the display panel of the sixth aspect 
and it is to be understood that the sixth aspect is not 
limited thereto. For example, the cross-linkable conduc- 
tive tapes A, B are attached to the four side edges of the 
transparent conductive film 53 in the illustrative embod- 
iment, but may be attached to only two side edges op- 
posite to each other. It should be understood that the 
bonding on four-side edges is better in terms of uniform 
current conduction. 

[0237] In the display panel of the sixth aspect, metallic 
foil, which is formed in lattice or punching metal-like ar- 
rangement by pattern etching and is interposed be- 
tween the transparent base plate and the PDP body, 
may be used in place of the transparent conductive film 
of the display panel shown in Figs. 8 A, 8B. Also in this 
case, the metallic foil is easy to tear at the folded portion. 
Without folding the metallic foil, current conduction can 
be easily provided. 

[0238] In the display panel of the sixth aspect, a heat- 
ray blocking film as mentioned above can be provided 
between the transparent base plate 2 and the PDP body 

20. 

[0239] In the display panel of the sixth aspect, by uti- 
lizing a PDP which is integrated with the transparent 
conductive film, electromagnetic-wave shielding effi- 
ciency is imparted to the display panel itself, thereby 
lightening its weight, making its wall thinner, reducing 
the number of parts, and thus improving the productivity 
and reducing the cost. Inaddition, it can prevent the mal- 
function of a remote controller. 
[0240] Furthermore, the display of the sixth aspect 
can be easily assembled and easily built in a body of 
equipment as an object of installation and can provide 
uniform and low- resistant conduction relative to the 
body of equipment, thereby exhibiting high electromag- 
netic-wave shielding efficiency. 



Claims 

1 . A display panel comprising a plasma display panel 
body and an electromagnetic- wave shielding mate- 
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rial which is bonded to a front surface of the plasma 
display panel body by transparent adhesives. 

2. A display panel as claimed in claim 1 , characterized 

in that the electromagnetic-wave shielding material s 
is a conductive mesh member. 

3. A display panel as claimed in claim 1 , further com- 
prising a transparent base plate which is bonded to 

a front surface of the electromagnetic-wave shield- io 
ing material by transparent adhesives. 

4. A display panel according to claim 3 wherein the 
electromagnetic-wave shielding material is a con- 
ductive mesh member and wherein the transparent is 
adhesives are transparent elastic adhesives. 

5. A display panel as claimed in claim 2 or 4, charac- 
terized in that the conductive mesh is made of me- 
tallic fibers and/or metal-coated organic fibers hav- 20 
ing a line width between 1 urn and 1 mm and open 
area ratio between 50 and 90%. 

6. A display panel according to claim 2 further com- 
prising a transparent base plate which is bonded to 2s 
a front surface of the conductive mesh member by 
transparent adhesives, and 

wherein the conductive mesh member is a 
conductive composite mesh member, in which me- 
tallic fibers and/or metal-coated organic fibers and 30 
organic fibers are woven. 

7. A display panel as claimed in claim 6, characterized 
in that the line width of the conductive composite 
mesh member is 1 - 200 \im and the open area ration 35 
is 30 - 99.9%. 

8. A display pane! as claimed in claim 6, characterized 
in that the ratio of metallic fibers and/or metal-coat- 
ed organic fibers and organic fibers of conductive <o 
composite mesh member is Metallic fibers and/or 
Metal-coated fibers : Organic fibers = 1:1-1:10 (ra- 
tio by the number of fibers). 

9. A display panel as claimed in claim 3, wherein a 45 
heat-ray blocking layer is also interposed between 

the transparent base plate and the plasma display 
panel body. 

10. A display panel as claimed in claim 3 wherein the so 
electromagnetic-wave shielding material is a con- 
ductive foil which is formed by pattern etching. 

11. A display panel as claimed in claim 10, character- 
ized in that the ratio of opening areas of the con- 55 
ductive foil relative to the projected area of the con- 
ductive foil is in a range from 20 to 90 %. 



36 

12. A display panel comprising a plasma display panel 
body, and a transparent base plate which is bonded 
to a front surface of the plasma display panel body 
by transparent adhesives. 

wherein the transparent base plate is provid- 
ed with a conductive layer on a bonding surface 
thereof which is composed of a conductive film 
formed by pattern etching. 

13. A display panel as claimed in claim 12, character- 
ized in that the ratio of opening areas of the con- 
ductive film relative to the projected area of the con- 
ductive film is in a range from 20 to 90 %. 

14. A display panel comprising a plasma display panel 
body, and a transparent base plate which is bonded 
to a front surface of the plasma display panel body 
by transparent adhesives, 

wherein the transparent base plate is provid- 
ed with a conductive layer on a bonding surface 
thereof which is made of conductive ink by pattern 
printing 

15. A display panel as claimed in claim 14, character- 
ized in that the ratio of opening areas of the con- 
ductive layer relative to the projected area of the 
conductive layer is in a range from 20 to 90 %. 

16. A display panel according to claim 2 further com- 
prising a transparent base plate which is bonded to 
a front surface of the conductive mesh member by 
transparent adhesives, and 

wherein a transparent conductive layer is also 
disposed between the plasma display panel body 
and the transparent base plate. 

17. A display panel as claimed in claim 16, character- 
ized in that the transparent conductive layer is a 
transparent conductive film. 

18. A display panel as claimed in claim 17, character- 
ized in that the transparent conductive film compris- 
es a resin film in which conductive particles are dis- 
persed or a base film on which a transparent con- 
ductive layer is formed. 

19. A display panel as claimed in claim 18, character- 
ized in that the transparent conductive film is a resin 
film in which conductive particles are dispersed and 
its blending ratio is 0.1 - 50 % by weight relative to 
the resin. 

20. A display panel comprising a plasma display panel 
body, a transparent conductive film which is bonded 
to a front surface of the plasma display panel body 
by transparent adhesives, and a transparent base 
plate which is bonded to a front surface of the trans- 
parent conductive film by transparent adhesives. 
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wherein conductive adhesive tupes A are 
bonded to cover portions from outer edges of the 
transparent conductive film to outer edges of the 
rear surface of the plasma display panel body 
through side ends of the plasma display panel body. 

21. A display panel as claimed in claim 20, character- 
ized in that a conductive adhesive tape B is bonded 
to ail around ends of the transparent base plate and 
the plasma display panel body and also bonded to 
outer edges of the front surface of the transparent 
base plate and outer edges of the rear surface of 
the plasma display panel body. 

22. A display panel as claimed in claim 20 or 21 , char- 
acterized in that the conductive adhesive tape is a 
cross-linkable conductive tape. 

23. A display panel as claimed in claim 22, character- 
ized in that the cross- linkable conductive adhesive 
tape comprises a metallic foil and an adhesive layer, 
in which conductive particles are dispersed, on one 
surface of the metallic foil, and 

that the adhesive layer is a post-cross-linka- 
ble adhesive layer which contains polymer, of which 
main component is ethylene-vinyl acetate copoly- 
mer, and crosslinking agent. 

24. A display panel as claimed in claim 23, character- 
ized in that the polymer contains, as its main com- 
ponent, ethylene-vinyl acetate copolymer selected 
from the following (I) - (111), and its melt index (MFR) 
is 1 - 3000, 

(I) ethylene-vinyl acetate copolymer of which 
vinyl acetate content is in a range from 20 to 80 
% by weight; 

(II) copolymer of ethylene, vinyl acetate, acr- 
ylate and/or methacrylate monomer, of which 
vinyl acetate content is in a range from 20 to 80 
% by weight, and of which acrylate and/or meth- 
acrylate monomer content is in a range from 
0.01 to 10 % by weight; and 

(III) copolymer ethylene, vinyl acetate, maleic 
acid and/or maleic anhydride, of which vinyl ac- 
etate content is in a range from 20 to 80 % by 
weight, and of which maleic acid and/or maleic 
anhydride content is in a range from 0.01 to 10 
% by weight. 

25. A display panel as claimed in any one of claims 1 , 
10,12, 14, 16, and 20, characterized in that the 
transparent adhesives are transparent elastic ad- 
hesives. 

26. A display panel as claimed in any one of claims 10, 
12, 14, 16, and 20, further comprising a heat-ray 
blocking layer disposed between the transparent 



base plate and the plasma display panel body. 
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Fig. 8 A 
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Fig. 9 
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